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Preface 



The papers in this volume address three topics: 
the economic effects of vocational education, occupational 
projections, and coordination among institutions providing 
training. They were prepared as part of the Commission's 
work on the Federal role in vocational education. Dr. 
Patricia Brenner, Commission staff, monitored this work 
over 1980 and 1981. 

As this volume was being prepared for printing. 
President Reagan appointed a new membership to the Commis- 
sion. Although the other new Commissioners and I were not 
involved in the work and research of this particular volume, 
we feel that vocational education is an area of great national 
concern. Our authorizing legislation combines with our in- 
terest to promote a continuing consideration of this topic 
and we believe the material will add substanially to the body 
of knowledge available in this vital area. 



Kenneth M. Smith 
Chairman 
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AN ECONOMIC ANALYSIS OF HIGH 
SCHOOL VOCATIONAL EDUCATION 



Chapter 1 



Vocational Education; 
How Should It Be Measured? 

Introduction 



This is the first of four chapters analyzing the economics 
of high school vocational education. This chapter examines 
what hiyh school vocational education is and how it should be 
measured. The second is concerned with the role of Staces, 
schools, and individuals in determining participation in 
vocational education. Chapter 3 studies the effect of 
vocational education on postsecondary school choices. Finally, 
the labor market effects of vocational education are analyzed. 

What is high school vocational education and how should it 
be measured? This chapter challenges the traditional view that 
hiyh school education should be characterized by two, three, or 
more mutually exclusive programs-f or example, ^".fnfM^ns'o? 
general, or a vocational program. Categorical definitions ot 
this sort have been used in most, if not all, previous 
eva!ul?Ions ol vocational education, including Grasso and Shea 
(1979), Meyer and Wise, (1979), Rosenbaum (1980), and Gustman 
and St4inmeier (1981). ^ Alternatively, high school education 
can be characterized by the number and type of courses a 
s?Sdent takes. Several recent longitudinal data sets contain 
information that allows both variables to be analyzed.^ 
Here, data from the National Longitudinal Study of the High 
School Class of 1972 (NLS72) are used to compare the two 
approaches . 

Based on our analysis, we conclude that actual course 
enrollment data form a more objective and relevant measure of 
vScational education than reports by individual students or by 



Icrasso and Shea (1979), for example, compare the 
experiences of persons in the academic and general programs with 
the experiences of two groups of vocational students: business 
and office (commercial) and other vocational subjects. 

2The National LongitudinaX.'€tudy of che High School Class 
of 1972, High School and BeySnd, and the National Longitudinal 



Study of Labor Force Behavioi 
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schools of high school program. The first section of this 
chapter develops criteria appropriate for making this judgment. 
The second briefly discusses measures of vocational education 
in the NLS72. The following section contains an empirical 
application of the analysis in the first section. Measures of 
vocational and nonvocational education based on actual high 
school course data are analyzed and separate data are presented 
for men and women and for blacks, Hispanics, and whites. We 
find, on average, that blacks and Hispanics enroll in more 
vocational courses than whites do. However, in comparison with 
persons with equivalent ability and family background, blacks 
and, to a lesser degree, Hispanics take fewer vocational 
education courses than do whites. This finding is consistent 
with other evidence that blacks and Hispanics are more likely 
than whites to attend college (Meyer and Wise, 1979). The last 
section summarizes our main findings and conclusions. 

Criteria for Evaluating Different Measures 
of Vocational Educa^tion 

Preference for one measure of vocational education or an- 
other presumably depends on at least four considerations: (l) 
the information content and relevance, (2) the accuracy in 
measurement, (3) the availability of data and convenience in 
statistical application, and (4) the relevance to public policy 
questions. 

Under the first criterion, the quality of a categorical 
definition of vocational education depends on whether something 
resembling a standard program in vocational education exists. 
If most students take some vocational education and the range in 
vocational coursework is substantial, a definition of vocational 
education that embodies differences in the degree of participa- 
tion is obviously preferable. New empirical questions also 
arise in this case. Does the intensity or level of vocational 
coursework affect earnings? Do these effects diminish or 
increase with the level of vocational education? How does 
coursework in vocational education interact with coursework in 
math, science, and English? Categorical definitions of 
vocational education cannot be used to address these questions. 

The accuracy of categorical definitions of vocational educa- 
tion is closely linked with the first criterion. If the degree 
of participation in vocational education varies widely from one 
student to another, assignment to one program over another may 
be arbitrary and ambiguous. Course data obtained directly from 
a person's school record is likely to be relatively free of 
error. Comparability of data acrosa different schools is a 
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potentially serious problem for both types of measures. 
Categorical variables are likely to be affected by differences 
in program requirements^ availability of specific courses and 
programs^ and State and school rules that place limits on the 
number of nonacademic courses. that a person can take. Measures 
of course enrollment should allow for differences in length of 
classes and frequency of class meetings,^ 

Vocational education measures constructed from complete 
school records clearly require more detailed data than do_x- — ^ 
categorical variables constructed from a single quest io^n-Tand/ 
as mentioned/ many of the recent longitudinal data sets contain 
both types of data. Both categorical and continuous measures 
of vocational education are convenient to use as explanatory 
variables in statistical models of earnings and employment.^ 
In models that attempt to identify the determinants of partici- 
pation in vocational education^ continuous measures of 
vocational education are far superior to categorical variables. 
In general/ statistical modeling with qualitative or categorical 
outcomes is more difficult and expensive than with continuous 
outcomes^ for which standard regression techniques can be 
employed.^ 

Finally^ the policy interest in correctly defining voca- 
tional education is twofold. First/ in most States the cost of 
providing vocational education is closely linked to the number 
of students enrolled in vocational courses, not to the total 
number of students in vocational programs. The economic con- 
sequences of incorrectly defining vocational education are 
serious if students in nonvocational programs take a significant 
number of vocational courses. Second, the State and Federal 
interest in vocational education depends somewhat on whether 
vocational education — as a whole or in in^dividual subjects — is 
found to have a positive effect on the labor market position of 
youth. The criteria discussed above provide a framework for 
deciding which measures of vocational education are best suited 
to this task. 



^Measuring vocational education as the percentage of total 
coursework taken in vocational subjects is a simple method of 
controlling for differences across schools. 

4see/ for example, chapter 4. 

^See, for example, Maddala (1977). Chapter 2 presents 
estimates of a model of the determinants of participation in 
vocat ional education. 
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Measures of High School Vocational Education in the NLS72 



This analysis of alternative definitions of high school 
vocational education is based on the National Longitudinal 
Survey of the High School Class of 1972 (NLS72), a data set that 
offers at least four different measures of vocational education. 
The NLS72 consists of a single cohort of 23,000 men and women, 
all of whom were high school seniors in the spring of 1972, 
Seniors from about 1,300 high schools were included in the 
sample. Schools were selected as a stratified random sample in 
order to overrepresent minority and disadvantaged students. 

The four measures of vocational education we will evaluate 
are individuals" responses to two questions, schools' responses 
to a question pn the nature of each student's program, and 
course enrollment data from school records. Table 1 shows the 
questions asked of individuals and schools. 

The first question, referred to in the report as "High 
School Program Reported by Individual," was asked in the Base 
Year Survey (spring 1972). It is most similar to the question 
on vocational education that is asked in the Parnes data, the 
National Longitudinal Surveys of Labor Market Experience (NLS). 
The NLS data have been analyzed extensively by Grasso and Shea 
(1979), Hofferth (1980), and Gustman and Steinmeier (1981).^ 
The second question, referred to as "High School Training," was 
included in the first followup survey and asked students about 
their high school education, but is more specifically directed 
to the question of whether the education was employment related. 
Meyer and wise (1979) report findin#5 based on this definition 
of vocational education. 

The school record form asked for each student's type of 
program. The possible responses to this question were the same 
as those for the first student question (compare questions 1 
and 3 in table 1). Unfortunately, the responses to these two 
questions frequently did not agree, as will be discussed next. 

In NLS72, detailed information on six vocational and eight 
academic courses taken during high school (see table 2) also was 
collected from the students' school records. We have used this 
information to construct four general measures of the amount of 
coursework taken in each of these course areas: total semesters 
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Table 1 



Questions on Vocational Education 

1, High School Program Reported by Individual 
Base Year Survey - Question 2 

Which of the following best describes your present 
high school program? 

(Circle One) 

General \ 

Academic or college preparatory 

vocational or technical: 

Agricultural occupations 3 

Business or office occupations 4 

Distributive education 5 

Health occupations |J 

Home economics occupations 7 

Trade or industrial occupations 8 

2. High School Training 

First Pollowup Survey - Question 60 

While you were in high school, did you receive any 
specialized training intended to prepare you for immediate 
employment upon leaving school (for example, auto 
mechanics, secretarial skills, or nurse's aide)? 



No 
Yes 



3, High School Program Reported by School 
School Record - Question 7 

Which of the following most closely describes this 
student's course of study? 



(Circle One) 

General ^ 
Academic or college preparatory 
Vocational or technical : 

Agricultural occupations 
Business or office occupa^^ 
Distributive education 5 
Health occupations J 
Home economics occupations 7 
Trade or industrial occupations 8 



"1^ 
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Table 2 

Courses Taken DurTn^^Jiigh School 

1S69, and th. dat. h. or sh. ar.du.t.,? How m.ny e>.„ p.,io4%' p., ^id th.i. cour,., „..t! 

£XAMi.t.E.- If . Student lock .i, «m«t*r cou«« in science. ^ four of these coune, met five da« period. 

per week whereas two course, met only three class periods per week, you would enter ^6" (or 
the Total number 0/ sem,sur, o/ instruction *nd A" and ••2", respectively, in the "5" and "r' 
coiuifins under Numbtr of ciais periods per week. 
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of instruction, total number of class periods, 7 average hours 
of class per week,^ and percentage of total coursework. Most 
of our analysis will be based on the third and fourth defini- 
tions of coursework since they are likely to be the most com- 
parable measures of coursework for different school systems. 
To simplify the analysis, we have also constructed a number of 
more aggregate measures of coursework, grouping together similar 
types of courses (e.g., all academic courses, all vocational 
courses, and all commercial or business courses). These 
groupings are defined in appendix table A.l. 

Comparison of Alternative Measures of Vocational Education 

Tables 3 and 4 report the results of cross- tabulating of 
information on high school students and programs for women and 
men Thirty percent of all individuals disagree with their 
schools over the classification of their high school programs. 
Of those women who claimed to be in a vocational program, 69 
percent were assigned to a vocational program by the school and 
24 percent were assigned to the general program. The 
individuals' assignment to a general program were even less 
aScirate, since the schools actually assigned 19 to 20 percent 
of these individuals to the vocational program and over 2U 
percent to the academic program. Despite the internal 
disagreements, the overall program totals are in agreement; the 
school and individual questions both indicate that 28 percent 
of all women and 20 to 22 percent of men are in a vocational 
program. 

There is even less consistency between responses to the 
high school training question and the respondents' own assess- 
ments of their high school programs (top halves of tables 3 and 
4) A relatively large number of women, 37 percent, indicate 
having received employment-related training in high school. 
Only 53 percent of this group, said they had been enrolled in a 
vocational program, while 19 and 28 percent said they had been 
enrolled in a college and general program, respectively. Ot 
those women in a vocational program, 71 percent said they had 



^Total number of class periods takes into account 
differences in the number of class meetings p3r week. 

SAverage hours of class per week takes into account 
differences in the number of class meetings per week an 
differences in the length of class periods. 
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Table 3 



High School Training 



Cross-Tabulation of Three Measures of 
Vocational Education: Women 

High School Program Reported 
by Individual 



No Training 
Frequency* 

Percentage of total'^ 
Row percentage^ 
Column percentage^ 



Training 



Frequency 

Percentage of total 
Row percentage 
Column percentage 



Total 



Frequency 

Percentage of total 



Academic 



3,137 
31.50 
50.22 
81.67 



704 
7.07 
18.97 
18.33 



3,841 
38.57 



General 



Vocational 



2,304 
23.14 
36.89 
68.59 



1,055 
10.59 
28.42 
31.41 



3,359 
33.73 



805 
8.08 
12.89 
29.19 



1,953 
19.61 
52.61 
70.81 



2,758 
27.70 



Total 



6,246 
62.72 



3,712 
37.28 



9r95i 
10(K^0 



High School Program 
Reported by School 

Academic 

Frequency 

Percentage of total 
Row percentage 
Column percentage 



High^l^|;iool Program Reported 
^^by Individual 



3,295 
31.55 
75.89 
82.71 



844 
8.08 
19.44 
23.78 



203 
1.94 
4.68 
6.98 



4,342 
41.58 



Gener al 



Frequency 

Percentage of total 
Row percentage 
Column percentage 



Vocat ional 
Frequency 

Percentage of total 
Row percentage 
Column percentage 



512 
4.90 
15.95 
12.85 



177 
1. 69 
6.12 
4. 44 



2,006 
19.21 
62.49 

56.52 



699 
6.69 
24.18 
19 .70 



692 
6. 63 
21.56 
23.78 



2,015 
19.30 
69.70 
69. 24 



3,210 
30.74 



2,891 
27.68 



Total 



Frequency 

Percentage of total 



3,984 
38.15 



3,549 
33.98 



2,910 
27.87 



10,443 
100.00 



a. This refersyto the number of individuals in the cell. 

r' 

b. The number of individuals in the cell as a percentage of the total sample, 

c. The number of individuals in the cell as a percentage of the row total. 

d. The number of individuals in the cell as a percentage of the column total. 
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Table 4 



High School Training 



Cross-Tabulation of Three Measures of 
Vocational Education: Men 

High School Program Reported 
by Individual 



No Training 



Frequency* 

Percentage of total'^ 
Row percentage^ 
Column percentage^ 



Training 



Frequency 

Percentage of total 
Row percentage 
Column percentage 



Academic 



3,764 
40.09 
50.40 
91.65 



343 
3.65 
17.85 
8.35 



General Vocational 



2,774 
29.54 
37.15 
81.21 



642 
6.84 
33.40 
18.79 



930 
9.90 
12.45 
49.81 



937 
9.98 
48.75 
50.19 



Total 



7,468 
79.53 



1,922 
20.47 



Total 



Frequency 

Percentage of total 



4,107 
43.74 



3,416 
36.38 



1,867 
19.88 



9,390 
100.00 



High School Program 
Reported by School 



Academic 



Frequency 

Percentage of total 
Row percentage 
Column percentage 



High School Program Reported 
by Individual 



3,471 
33.57 
78.09 
79.37 



807 
7.80 
18.16 
21.00 



167 
1.62 
3.76 
7.86 



4,445 
42.99 



General 



Frequency 

Percentage of total 
Row percentage 
Column percentage 



Vocational 
Frequency 

Percentage of total 
Row percentage 
Column percentage 



695 
6.72 
19.44 
15.89 



207 
2.00 
8.92 
4.73 



2,295 
22'. 20 
64.20 
59.72 



741 
7.17 
31.94 
19.28 



585 
5.66 
16.36 
27.54 



1,372 
13.27 
59.14 
64.60 



3,575 
34.57 



2,320 
22.44 



Total 



Frequency 

Percentage of total 



4,373 
42.29 



3,843 
37.17 



2,124 
20.54 



10,340 
100. 00 



a. This refers to the number of individuals in the cell. 

b. The number of individuals in the cell as a percentage of the total sample. 

c. The number of individuals in the cell as a percentage of the row total. 

d. The number of individuals in the cell as a percentage of the column total. 
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II /tl ^'^'!]'"^- substantially fewer men, 20 percent, 

said they had had employment-related training in hiqh school 
Although this number is consistent with overall tStaL fSr the 
vinJ^n f*''^"^^ education measures, half those men in a 
vocational program also claimed to have received high school 
vocat!o^;i the NLS72, the categorical de^in^tiSnJ of 

vocational education fail the test of accuracy and consistency. 

vorJ^nn^l'^^'^'^F^"'*''^^ ^""^"^ ^^^^^ different definitions of 
vocational education suggest the following: 

Participation in vocational education may vary more along a 
continuum of choices than discretely. Assignment to 
categories will- depend on where respondents draw the lines 
of demarcation. 

Assignment to different categdries may reflect attitudes 
and circumstances at the time d.f the questionnaire (e.g., 

u t^'^^u'^ ^° ^° ^° college?"- or "Am I in a job that uses 
my high school vocational training, even though it con- 
sisted of only 1 or 2 vocational courses?") as well as 
objective measurement of vocational education. 

This indicates that it may be misleading to base evaluation 
of vocational education on the categorical variables that have 
been discussed so far, although it has predominated in previous 
evaluations of vocational education. Next, we compare our 
categorical definitions of vocational education with measures 
based on actual enrollment. The objective is to determine 
whether high school programs discriminate well between students 
taking vocational education courses and those specializing in 
non-vocational subjects. A second objective is determine 
whether students in vocational programs tend to take a standard 

amount of vocational coursework or whether the range 6f 

vocational coursework is substantial. ^ — 



Table 5 presents average vocational class hours by high 
school program, as reported by the individual , and "the school. 
Standard deviations are in parentheses below each mean. As 
could be expected, on averaqe , vocational students take the 
most vocational courses and academic students take the least 
The standard deviations are quite large, however, indicating 
that the distributions of vocational courses overlap; some 
academic students take more vocational courses than some 
vbcational students do! This is fully apparent if one examines 
the actual distribution of vocational class hours by high 
school program, in graphs 1 and 2. The striking fact 
Illustrated in these graphs is that almost all students take 
some vocational education. • Only 9 percent of all women and 14 
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Table 5 



Average Vocational Class Hours Per 
Week by High School Program 

Men 



High School Program as 
Reported by School 



n ign 


School Program 


as Reported 




by Individual 


Total 


ACaaemic 


General 


Vocational 




2.82 


4.24 


5.60 


3.17 


(3.17) 


(3.75) 


(3.81) 


(3.37 ) 


5.28 


6.50 


7.75 


6.45 


(4.24) 


(4.40) 


(4.67) 


(4.47) 


9.55 


10.43 


9.90 


10.03 


(5.26) 


(5.34) 


(5.55) 


(5.46) 


3.50 


6.73 


8.96 


5.72 


(3.81) 


(4.89) 


(5.37) 


(5.03) 



Academic 
General 
Vocational 
Total 



Women 



High School Program as 
Reported by School 


High 


School Program Reported 
by Individual 


Total 


Academic 


General 


Vocational 




Academic 


3.17 
(3.21) 


5.09 
(4.22) 


7.41 
(5.09) 


3.72 
(3.69) 


General 


6.12 
(4.11) 


6.94 
(4.17) 


8.97 
(5.19) 


7.24 
(4.50) 


Vocational 


10.35 
(4.85) 


11.30 
(5.00) 


12.67 
(5.91) 


12.20 
(5.69) 


Total 


3.83 
(3.81) 


7.37 
(4.85) 


11.45 
(6.00) 


7.09 
(5.73) 


■ o . . 

gj^(^"tandard deviations are 


in parentheses 
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Graph 1: Distribution of Total Vocationai Dass Hours 
per Weeic Women 



Percent 
21 . 





3 . 



0 5 
Class Hours per Week 
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i: Porcentagw were calculated for 2.hour Intervals (0, 0-2, 4-6, etc 
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Graph 2: Distribution of Total Vocational Qass Hours 
per Weeic: Men 



Percent 




0 5 
Class Hours per Week 
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Vocational 
■ Academic 
II General 
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Class Hours per Week 
Note. Percentages were catculated for 2-hour inten^als (0, 0-2, 4-6, etc.). 
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percent of all men take no vocational education. Even amongX 
individuals classified as academic students^ only 18 percent of 
the women and 24 percent of the men take no vocational > 
education. 

Table 5 shows that^ as could be expected^ students who are 
designated by both program measures as academic take the least 
amount of vocational coursework/ on average. The variance of 
this mean is substantial; however^ even in tandem, the two 
measures of high school program do not distinguish well among 
students with more and less vocational class hours. Similar 
comments apply to the other subgroups. 

The evidence presented in this section strongly supports 
the conclusion that definitions of vocational education based 
on the level of coursework taken in vocational fields provide 
the most objective and accurate measures of participation in 
vocational education. Categorical measures of vocational 
education appear to be prone to inconsistent measurement. In 
addition, continuous measures of vocational education contain a 
great deal of information that is lost in categoric^il measures. 
Almost all students take courses in vocational education, and 
individuals take widely varying amounts of courses in both 
academic and vocational subjects. There is no standard 
academic, general, or vocational program that is characterized . 
by a set number of vocational and academic courses. In fact, 
many students in the academic program take more vocational 
coursework than do vocational students. 

Analysis of Course Enrollment Data 

This section presents a series of tables that characterizes 
the coursework taken by "typical" high school students, 9 based 
on data from NLS72. Separate results are presented for men and 
women and for blacks, Hispanics, and whites. Courses are 
measured as a percentage of total coursework, unless, otherwise 
indicated. 

Average coursework in four major subject areas is presented 
in table 6.-'-^ The general patterns are similar for all ethnic 



^Most students, of course, diverge from the average course 
patterns presented in this section. See, for example, graphs 1 
and 2. To convey a sense of the variation in course 
enrollment, standard deviations are presented with each average. 

l^Appendix table A. 2 contains similar tabulations for 
individual academic courses. 
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Table 6 

Average Coursework in Major Subject Areas, 
by Race and Sex 

Women 



ISubject Xrea 


White 


Black 


Hispanic 


All 


Natural SciVnce \ 


^ 21.11 


21.97 


18.42 


21.14 




1 10 . 69 )* 


(9. 


46) 


(9.58) 


( 10. 47 ) 


Humanities \ 


42.81 


43. 


55 


40.76 


42.84 




.(11.67) 


(11. 


59) 


(11.31) 


(11.65) 




7.09 


4. 


61 


6.97 


6.68 




(7.41) 


(6. 


25) 


(6.71) 


(7.26) 


Vocational I 


! 28.98 


29. 


87 


33.85 


29.34 




M9.62) 


(17. 


47) 


(17.38) 


(19.22) 


Occupational^^'^'^ — 


23,85 


23. 


23 


28.04 


23.93 


V (18.37) 


(16. 


99) 


(17.00) 


(18.12) 


Home Economics 


\ "5.13- . 


6. 


64 


5.81 


5.41 




\ (6.55) 


^ (7. 


53) 


(6.34) 


(6.73.) 


Total Class Hours 


\ 22.90 




05 


22.65 


22.75 


Per Week 


\ (€.05) 


(S, 


36) 


(6.13) 


(6.11) 


Number of Observations 


\,406 


1,'>12 


467 


10,585 




\ /Men 










Subject Area 


White 


Bl4ck 


Hispanic 


All 



Natural Science 
Humanities 
Foreign Language 
Vocational 



Total Class Hours 
Per Week 

Number of Observations 



(11. 

42.93^ 

(11.0?^)^ 

5.99 
(7.03) 

24.51 
(18.28) 

22.04 
(5.76) 



24.59 

(9.73) 

45.69 

(12.09) 



26.09 
(16.57) 

21.58 
(5.85) 

1,393 



22.17 
(9.66) 

41.64 

(10.64) 

6.72 
(7.11) 

29.47 

(17.08) 

22.77 
;5.84) 

464 



26.11 
(11.12) 

43.24 

(11.18) 

5.71 
(6.93) 

24.94 

(18.05) 

22.01 
(5.78) 

10.452 



a. Standard deviations are in parentheses. 
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groups. The average individual is in class for about 22 to 23 
hours per week, or about five classes per day. Additional time 
may be spent in courses not included in our data set (such as 
physical education) and in homework and extracurricular activi- 
ties. Women take somewhat more coursework than do men, 22.8 
hours versus 22.0 hours. Small differences exist among ethnic 
groups. Evidence in Meyer and Wise (1979) also suggests that 
individuals spend a significant amount of time working, 14.3 
hours per week for men and 9.8 hours per week for women, on 
average. Significant numbers of men and women work as many as 
30 hours per week and more. 

Subjects are grouped into four major areas: natural science. 
Which includes math and science; humanities, which includes 
English, social studies, and fine arts; foreign languages; and 
all vocational fields. For women, vocational coursework is also 
split into home economics courses, which are not primarily occu- 
pational, and all other vocational courses. The average student 
takes over 40 percent of her coursework in humanities. Women 
tend to take somewhat less natural science than men, 21 versus 
-ib percent, and somewhat more vocatiorial education 29 versus 25 
percent, if home economics is excluded from the vocational 
total for women, however, men and women enroll in approximately 
the same percentage of occupational courses. 

For both men and women, blacks take a greater portion of 
vocational coursework than do whites, and Hispanics take more 
than blacks. Hispanic men and women take about 29 percent of 
their coursework in occupational courses. These ethnic differ- 
ences, however, are primarily the result of average differences 
in socioeconomic status between blacks, Hispanics, and whites. 
Among women with comparable ability and family background, 
blacks and Hispanics take fewer vocational education oSirses 
than do whites— 8 percentage points less for black wohien and 4 
percentage points less for Hispanic women. Similar, although 
smaller, differences are found for men. These results are taken 
from a set of least squares regression estimates presented in 
tables 7 and 8. 

Tables 7 and 8 contain estimates of equations that relate 
course levels in major fubiect areas to personal characteristics 
and geographic factors. 11/12 observe that individuals living 



llMeans and standard deviations of the variables used in 
these regressions are presented in appendix table A. 3. 

See chapter 2 for an empirical model of the demand for 
high school vocational education that incorporates the effect of 
institutional factors (i.e., school and State characteristics) 
on individual enrollment in vocational education. 
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Table 7 

Determinants of Coursework in Major Subject Areas: Women 



Var iable 


Natural 
Science 


Humanities 


Foreign 
Language 


Voca- 
tional 


Occupa- 
tional 


Home 
Economics 


Mean 


21.28 
{10.52)« 


42.72 

(11.56) 


6.79 
(7.27) 


29.20 
(19.22) 


23.87 
(18.11) 


5.33 
(6.67) 


Black 


4.72 

(0.32) 


2. 05 
(0.38) 


1.36 
(0.21) 


-8.14 

(0.58) 


-7.66 
(0.57) 


-0.48 

(0.21) 


Hispanic 


2. 05 
(0.53 ) 


-1.02 
(0.63) 


3.25 
(0.35) 


-4.29 

(0.97) 


-3.14 

(0.95) 


rl.l4 

(0.35) 


Test 


8.57 
(0.29) 


-0.81 
(0.34) 


6.25 
(0.19) 


-14.01 
(0.53) 


-10.08 
(0.52) 


-3.93 ' 
(0.19) 


Parents* Income 
($ thousands) 


0.08 
(0.02) 


0.08 
(0.03) 


0.10 
(0.02 ) 


-0.26 
(0.04) 


-0.22 
(0.04) 


-0.04 
(0.02) 


Education of Mother 
Less than 
High School 


-1 . 08 

(0.25) 


-0 . 79 
(0.30) 


-0 . 80 
(0.16) 


2.66 
(0.45) 


2.53 
(0.44) 


0. 14 
(0.16) 


Education of Mother 
College Degree 
or More 


1.33 
(0.38) 


1.58 
(0.45) 


1.35 
(0.25) 


-4.26 
(0.68) 


-3.79 
(0.67) 


-0.47 

(0.25) 


Education of Father 
Less than 
High School 


-1.04 

(0.25) 


-1.06 
(0.29) 


-0.94 

(0.16) 


3.03 
(0.45) 


2.29 
(0.44) 


0.74 

(0.16) 


Education of Father 
College Degree 
or More 


1 . 93 

(0.32) 


1 .94 

(0.38) 


1 . 87 
(0.21) 


-5.73 
(0.59) 


(oisi) 


-0.36 
(0.21) 


Rural 


-0.56 
(0.32) 


-0.99 
(0.38) 


-2.42 

(0.21) 


3.98 
(0.59) 


2.07 
(0.58) 


1.90 
(0.21) 


Urban 


0.33 
(0. 30) 


-0.67 
(0. 35) 


-0.13 
(0.19) 


0.47 
(0.54) 


0.88 
(0.52) 


-0.41 

(0.19) 


Town 


-0.11 
(0.30) 


-0.29 
(0.36) 


-1.28 
(0.20) 


1.68 
(0.54) 


0.86 
(0.53) 


0.D2 
(0.20) 


South 


4.46 

(0.41) 


-2.42 
(0.48) 


0.30 
(0.27) 


-2.34 
(0.74) 


-1.34 

(0.72) 


-0.99 
(0.27) 


\ East 


4.60 

(0.35) 


-3.90 
(0.42) 


3.11 
(0.23) 


-3.81 
(0.64) 


-1.06 
(0.62) 


-2.75 
(2.31) 


West 


0.51 
(0.41) 


0.40 
(0.48) 


0.08 
(0.27) 


-0.99 
(0.74) 


-0.58 
(0.73) 


-0.42 

(0.27) 


r2 


0.1821 


0.0479 


0.2690 


0.1926 


0.1297 


0.1233 


sample size 


8,957 


8,957 


8,957 


8,957 


8,957 


8,957 



a. Standard deviations are 
Note: Courses arc measured 



in parentheses. 

as a percentage of tota] courses, 
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Table 8 

Determinants of Coursework in Major Subject Areas: Men 



Var iable 



Natural 

Science 



Humanities 



Mean 
Black 
Hispanic 
Test 



Parents* Income 
($ thousands) 

Education of Mother 
Less than 
High School 

Education of Mother 
College Degree 
or More 

Education of Father 
Less than 
High School 

Education of Father 
College Degree 
or More 

Rural 



Urban 

Town 

south 

East 

West 



r2 

Sample size 



26.32 
(11.12) 

2.04 

(0.35) 

.37 
(0.54) 

10.39 
(0.29) 

0.10 
(0.02) 

-0.70 
(0.27) 



0.66 
(0.37) 



-0.87 
(0.26) 



1.70 
(0.33) 



-1.97 
(0.33) 

-0.30 
(0.31) 

-0.66 
(0.31) 

4.50 
(0.41) 

5.96 
(0.37) 

0.09 
(0.42) 

0.2387 



8,718 



43.16 

(10.97) 

2.08 
(0.39) 

-1.65 
(0.60) 

-1.58 
(0.33) 

0.05 
(0.03) 

0.12 
(0.30) 



0.61 
(0.42) 



-0.50 
(0. 29) 



0.56 
(0.37) 



-1.55 
(0.36) 

-0.07 
(0.34) 

-0.64 
(0.34) 

-1.87 
(0.46) 

-2.73 
(0.41) 

-0.95 
(0.48 



w 

0.0204 
8,718 



Foreign 
Language 
i.65 
(6.98) 

0.36 
(0.22) 

3.30 
(0.33) 

5.76 
(0.18) 

0.06 
(0. 02) 

-0.88 
(0.17) 



1.22 
(0.23) 



-0.50 
(0.16) 



1.14 

(0.20) 



-2.66 
(0.20) 

0.19 
(0.19) 

-1.22 
(0.19) 

1.57 
(0.25) 

3.98 
(0.23) 

0.69 
(0.26) 

0.2608 



8,718 



Voca- 
tional 



24.66 

(17.95) 

-4.47 

(0.57) 

-2.02 
(0.87) 

-14.58 
(0.47) 

-0.21 
(0.04) 

1.46 
(0.44) 



-2.48 

(0.61) 



1.87 
(0.43) 



-3.39 
(0.53) 



6.18 
(0.53) 

0.18' 
(0.50) 

2. 52" 
(0.50) 

-4.21 

(0.67) 

-7.20 
(0.60) 

0.16 
(0.69) 

0.2248 

8,718 



a. standard deviations are in 
Note: Courses are measured as 



parentheses . 

a percentage of total 



courses . 
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in the South and in the East take significantly higher levels of 
natural science and less vocational education than individuals 
in the West and Midwest. Individuals living in rural areas take 
more vocational education than other students. Ability and 
parental education have very strong effects on enrollment in 
natural science^ foreign language, and vocational courses. A 
2-standard deviation increase in the measured ability of men 
and women is associated with a decline in vocational coursework 
of more than 6 percentage points. Given ability and parental 
education^ parents' income has a statistically significant but 
modest effect on course enrollment. 

Next, we turn our attention to the typical enrollment pro- 
files of students with different levels of vocational course 
enrollment. Three levels are distinguished in tables 9 and 10 . 
based on vocational education as in a portion of total course- 
work: low participation, 0 to 15 percent; medium participation, 
15 to 35 percent; and high participation, 35 percent and over. 
Men and women with the highest level of vocational coursework 
tend to take significantly more hours of class than other 
students. This fact may stem from graduation requirements that 
stipulate minimum levels of coursework in humanities and natural 
science. Beyond some threshold, individuals may have to 
increase total course enrollment in order to take additional 
vocational courses. On average, however, if academic courses 
are associated with more homework than vocational courses, class 
hours plus study hours may be unrelated to the level of partici- 
pation in vocational education . 

Tables 9 and 10 illustrate the typical tradeoffs that occur 
when individuals increase participation in vocational education. 
Enrollment in natural science, foreign languages and humanities 
declines, although the declines are proportionately less for 
humanities. If, for example, we compare average coursework for 
women in the low and high categories, natural science declines 
from 30 to 13 percent, humanities decline from 51 to 35 percent, 
and foreign language declines from 13 to 2 percent. The 
implicit substitution of vocational courses for natural science 
courses can conveniently be summarized by estimating the 
statistical relationship between natural science and vocational .^^ 
education. Similar relationships can be estimated for 
humanities and foreign language. Results for these equations 
are presented in table 11. The coefficients for women indicate 
that an increase in vocational coursework is split among 
natural science, humanities, and foreign language courses in 
decreases of 38, 44, and 18 percent, respectively. An increase 
in occupational coursework is also associated with a small 
decrease in home economics for women. These relationships are 
similar for the different ethnic groups. 
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Table 9 



Average Coursework in Major Subject Areas by 
Level of Participation in Vocational 
Education and Race: women 



Vocational Level 


Subject 


White 


Black 


Hiapanic 


All 




Natural Science 


30.06 
{8.97)a 


30.68 
(8.43 ) 


2Sf.56 
(9.72) 


30.12 
(8.93) 




-Humanities 


50.41^. 
(11 .07) 


53.63 
(11.15) 


51.95 
(11.16) 


50.85 
(11.13 ) 


Low 

0-15 Percent 


Foreign 
Language 


13.18 
(7,32) 


9.83 
(7.42) 


11.14 

(7.67) 


12.72 
' (7.42) 




Vocational 


6.34 

(5.13) 


5.86 
(5.48) 


7.36 
(5.35) 


6.31 
(5.1F8) 




Total 
Per Week 


20.27 


19.39 


18.21 


20.10 




Number of 
Observations 


2,490 


359 


75 


2,924 




Natural Science 


22.83 
(8.02) 


2i.08 
(7.40) 


21.26 
(7.56) 


23.00 
(7.90) 




Humanities 


45.08 

(9.70) 


46.14 
(9.43 ) 


44.5.^ 

(9.40) 


45.26 
(9.64 ) 


Medium 

15-35 Percent 


Foreign 
Language 


7.16 
(6.43) 


4.73 

(5.89) 


8.81 
(6.73) 


6.77 
(6.43) 




Vocational 


24.93 
(5.79-) 


25.04 
(5.74) 


25.39 
(5.49) 


24.97 

(5.77) 




Total 

Class Hours 
Per Week 


22.43 
(5.49) 


20.95 
(5.21) 


22. D4 

(5.72) 


22.13 
(5.48) 




Number of 
Observations 


2,740 


682 


162 


% 3,584 




Natural Science 


12. 63 
(6.82) 


15.16 
(6.58> 


12.80 
(6.14) 


13.05 
(6.81) 




Humanities 


34.89 
(8.41 ) 


35.52 
(7.78) 


34.44 

(8.17) 


34.97 
(8.30) 


High 

35+ Percent 


Foreign 
Language 


2.26 
(3.91) 


1.69 
(3.44) 


4.32 

(5.07) 


2.28 
(3.95) 




Vocational 


50.22 
(10.13) 


47.63 
(9.02) 


48.44 

(9.46) 


49.69 

(9.97) 




Total 

Class Hours 
Per Week 


25.35 
(6.29) 


24.61 
(6.88) 


24.79 
(5.98) 


25.20 
(6.38) 




Number of 
Observations 


3,176 
^ — V 


€71 


230 


4,077 



a. standard deviations are in parentheses. 



Note: Courses are measured ai a percentage of total courses. 
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Table 10 



Average Coursework in Major Subject Areas by 
Level of Participation in Vocational 
Education and Race: Men 



Vocational Level 


Subject 


White 


Black 


Hispanic 


All 




Natural Science 


35. 12 
(8.78) 


32.16 
(8.97) 


31 • 63 
(9.00) 


J4 . /i 

(8.87) 




Humanities 


48.29 

(10.55) 


53.94 

\Xl •00 ) 


49.87 

\ 1\J m } 


48.93 

MO ft? ^ 


Low 

0-15 Percent 


Foreign 
Language. 


10.97 
(7.30) 


7.92 

(7.33) 


11.83 
(8.10) 


10.67 
(7.39) 




vocational 


5.62 
(5.35) 


5.99 
(5.30) 


6.66 
(5.19) 


5.68 
( 5.34 ) 




Total 

Class Hours 


20.29 
(4«60) 


19.42 
(4.90) 


20.11 

/J o o \ 


20.09 

t A tic \ 

V4 . 05 J 




Per Week 












Number of 
Observations 


3,096 


379 


105 


3,580 




Natural Science 


26.77 
(8.21) 


25. 16 
(7.73) 


23 . 07 
(7.13) 


2d . J4 

(8.14) 




Humanities 


43.86 

/ n CO \ 

( 9 . b9 ) 


47.63 


44.23 


44.47 


M i liin 
n wj A VI 111 

15-35 Percent 


For eign 
Language 


4.70 
(5.74)^ 


2.52 
(4.64) 


7.39 
(6.60) 


4.49 

(5.72) 




vocational 


24.66 

(5.78) 


24.70 
(5.38) 


25,31 
(5.61) 


24.70 

(5.71) 




Total 

.Class Hours 


21.71 
(5.35) 


20.78 
(5.11 ) 


22.21 
(5.28) 


21.59 
{0* SI) 




Per Week 












Number of 
Observations 


3r005 


589 


179 


3/773 




Natural Science 


15.70 
(7.56) 


17 . 06 • 
(6.92) 


15.75 
(7.00) 


1 C QQ 

(7.46) 




Humanities 


35.16 


35.64 

V o • z u ; 


34.27 


35.17 
(8.32) 


High 

35+ Percent 


Foreign 
Language 


. 1.35 
. (3.19) 


1.36 
U.23) 


3.07 
(4 .49 ) 


1.45 

(3.30) 




Vocation'!! 


47.79 
(9.54) 


45.94 

(8.81) 


46.91 

(8.88) 


47.49 

(9.43) 




Total 

Cle^ss Hours 


24.60 

(6.55) 


24.60 

(6.37) 


24.89 

(6.12) 


24.61 

(6.50) 




Per Week 












Number of 
Observations 


2,494 


425 


180 


3,099 



a. Standard deviations are in parentheses . 



Note: Courses are neaiured as a percentage of total courses. 



Table 11 

The Effect of Changes in Vocational 
Coursework on Coursework in Other Subjects 



Women 



Courses 


Natural 
Science 


Humanities 


Foreign 
Language 


Home 
Economics 


Vocational 


-37.93 
(0.42)3 


-44.26 
(0.51) 


-17.82 
(0.33) 




Occupational 


-36.00 
(0.46) ^ 


-43.12 
(0.54) 

Men 


-16.28 
(0.35) 


^4.60 
(0.39) 




Natural 
Science 


Humanities 


Foreign 
Language 




Vocational 


-40.21 
(0.50) 


-42.94 
(0.58) 


-16.84 

(0.36) 





.a. Standard deviations are in parentheses. 

Notes: These equations also include var'iables listed in tables 7 and 8. 
Regressions that do not control for these variables give a 
approximately the same results. 
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Tables 12 through 15 present a more detailed look at 
specific vocational subjects: commercial, trade and industry, 
industrial arts, agriculture, distributive, health, and home 
economics. A comparison of tables 12 and 13 shows that 
enrollment patterns differ radically by sex. Women from all 
ethnic groups are concentrated in basically two fields: 
commercial and home economics. Over 80 percent of all women 
receive sorae coimaercial training. Over 50 percent of all women 
take some home economics. The average commercial student takes 
over 25 percent of her classwork in commercial courses. Men 
are concentrated in four fields: commercial, trade, industrial 
arts, and, to a lesser degree, agriculture. The percentage of 
men enrolled in these subjects is 58, 44, 49, and 13 percent, 
respectively. For both men and women, representation in 
distributive and health education ranges from 6 to 8 percent. 
Almost no women take courses in agriculture. 

Tables 14 and 15 show similar patterns for different ethnic 
groups. Differences among* blacks, Hispanics, and whites of^ the 
same sex are not large, although black men, and to an even ^ 
greater degree, Hispanic meii^ are more likely to take courses 
in trade and industrial arts than are whites. Hispanic men and 
women are more likely to take health courses than either blacks 
or whites. 

For those individuals who take vocational courses in a 
given field, t^e average level of enrollment is consistently 
high, 10 to 15 percent of total coursework in most cases. This 
corresponds to about three to five semesters of instruction ir> 
a 3-year period. However, the standard deviations reported in 
the tables indicate .that levels of enrollment vary substantially 
even with specific subject areas. 



l^Tables 12 through 15 report for each subject (1) the 
percentage of individuals enrolled in at least one course and 
(2) the average percentage of total courses taken by individuals 
that are enrolled in at least one course. In previous tables 
we have reported the average coursework of all individuals, 
which is the product of the first two terms. This latter number 
is also reported in the third column of tables 12 and 13. 
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Table 12 



Average Vocational Coursework for 
Different Levels of Course Grouping: Women 

Course Percentage Enrolled Average Coursework Average Coursework 



Grouping 


in Subject 


of Enrollees 


of All Persons 


Commercial 


83 


.26 


25 


47 


21 


.21 




(37 


.32 )* 


(16 


36 ) 


(17 


.70 ) 


Home 


54 


.22 


9 


97 


5 


.41 


Economics 


(49 


. 82 ) 


(6 


17 ) 


(6 


.73 ) 


Trade 


5 


.88 


11 


96 


0 


.70 




(23 


.52) 


(10 


03 ) 


(3 


.72 ) 


Industr ial 


7 


.59 


8 


50 


0 


.64 


Arts 


(26 


.48) 


(5 


12) 


(2 


.66 ) 


Agr iculture 


0 


.92 


8 


24 


0 


.08 




( 9 


.53 ) 


(5 


38) 


(0 


.94 ) 


Distributive 


6 


.29 


10 


19 


0 


.64 




(24 


.28) 


(7 


31 ) 


(3 


. 08 ) 


Health 


8 


.03 


8 


19 


0 


.66 




(2 


.72 ) 


(7 


46 ) 


(3 


.07 ) 


Commercial 


83 


.28 


25 


47 


21 


.21 




( 37 


.32) 


(16 


36 ) 


(17 


. 70 ) 


Home 


54 


.22 


9 


.97 


5 


.41 


Economics 


(49 


.82) 


(6 


.17) 


(6 


.73) 


Technical 


24 


.18 


11 


26 


2 


.72 




(42 


.82) 


(8 


.91) 


(6 


.51) 


Occupational 


87 


.02 


27 


.50 


23 


.93 


\ 


(33 


.61) - 


(16 


70) 


(18 


.11) 


Home 


54 


.22 


9 


97 


5 


.41 


Economics 


(49 


.82) 


(6 


17) 


(6 


.73) 


Total 


91 


.44 


32 


08 


29 


.34 


Vocational 


(27 


.98) 


(17 


.78) 


(19 


.22) 


Sample Size 


10, 


585 











Standard deviations are listed in parentheses. 



Note: Coursework is defined as percentage of total courses. 
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Table 13 



Average Vocational Coursework for 
Different Levels of Course Grouping: Men 



Course 
Grouping 


Percentage Enrolled 
in Subject 


Average Coursework 
of Enrollees 


Average Coursework 
of All Persons 


Commercial 


57.55 
(49.43)3 


14.61 
(9.79) 


8.41 
(10.36) 


Trade 


43.98 
(49.64) 


14.80 
(10.04) 


6.51 
(9.91) 


Industr ial 
Arts 


49.08 
(49.99) 


14.01 
(7.89) 


6.88 
(8.92) 


Agr iculture 


12.63 
(33.22) 


14.25 
(8.57) 


1.8.0 
(5.63) 


Distributive 


5.74 
(23.26 ) 


10.80 
(7.24) 


0.62 
(3.05) 


Health 


5.60 
(22.99) 


6.25 
(4.51) 


0.35 ' 
(1.79) 


Commercial 


57.55 
(49.43) 


14.61 
(9.79) 


8.41 
(10.36) 


iraae ana 
Industrial Arts 


61 01 
(48.78) 


21.94 
(14.53) 


13.38 
(15.60) 


Other Occupational 
Courses 


21.70 
(41.22) 


12.76 
(8.78) 


2.77 
(6.66) 


Total 

Vocational 


86.58 
(34.09) 


28.81 
(16.27) 


24.94 
(18.05) 


SaniDle Size 


10.452 






a. standard deviations are listed in 


parentheses . 





I ^ Coursework is defined as percentage of total courses. 
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Table 14 



Average vocational Coursework for Different 
Levels of Course Grouping by Race: Women 



Percentage Enrolled Average Percentage of Total 

Course in Subject Coursework of Enrollees 



Grouping 


Black 


Hispanic 


White 


Black 


Hispanic 


White 


Commercial 


79.26 
(40.55)« 


66.94 . 
f33.73) 


63.89 

(36.76) 


24.31 
(14.90) 


27.52 
(15.12) 


25.57 
(16.68) 


Home 

Economics 


56.66 
(49.22) 


60.81 
(46.67) 


52.90 
(49.92) 


11.28 
(6.63) 


9.55 
(5.50) 


9.70 
(6.06) 


Trade 


6.62 
(26.37) 


8.56 

(26.02) " 


5.13 
(22.06) 


12.84 
(9.97) 


12.30 
(12.32) 


11.63 
(9.83) 


Industrial 
Arts 


9.46 
(29.26) 


11.13 
(31.49) 


7.01 
(23.53) 


9.53 
(5.30) 


8.45 

(5.16) 


* 8.23 

(5.04) 


Agr iculture 


1.17 
(10.75) 


0.43 
(6.54) 


0.69 
(9.40) 


6.73 
(3.11) 


7.97 

, (5.37) 


8.65 
(5.12) 


Distributive 


6.69 
(25.34) 


10.71 
(30.95) 


5.92 
(23.61) 


10.84 
(6.33) 


8.66 

(7.15) 


10.19 
(7.06) 


Health 


9.93 
(29.92) 


12.21 
(32.77) 


7.41 
(26.20) 


11.10 
(7.57) 


9.50 
(11.83) 


7.2*7 
(6.67) 


Commercial 


79.26 
(40.55) 


66.94 
(33.74) 


63.89 

(36.76) 


24.31 
(14.90) 


27.52 
(15.12) 


25.57 
(16.68) 


Home 

Economics 


56.66 
(49.22) 


60.61 
(46.67) 


52.90 
(49.92) 


11.28 
(6.63) 


9.55 
(5.50) 


9.70 
(6.06) 


Techni cal 


30.06 
(45.66) 


35.12 
(47.76) 


22.38 
(41.68) 


13.17 
(9.54) 


11.72 
(10.67) 


10.69 
(8.48) 


Occupational 


65.69 
(35.03) 


92.29 
(26.70) 


87.00 
(33.64) 


27.11 
(15.22) 


30.38 
(15.55) 


27.41 
(17.03) 


Home 

Economics 


56.66 
(49.22) 


60.81 
(46.67) 


52.90 
(49.92) 


11.28 

(6.63) 


9.55 
(5.50) 


9.70 
(6.06) 


Total 

Vocational 
Courses 


91.53 
(27.65) 


95.50 
(20.75) 


91.20 
(26.34) 


32.64 
(15.60) 


35.44 
(16.11) 


31.78 
(18.26) 


Sample Size 


1,712 


467 


8,406 


1,712 


467 


8,406 



a. Standard deviations are listed in parentheses. 
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Table 15 



Average Vocational Coursework for Different 
Levels of Course Grouping by Race: Men 



Percentage Enrolled Average Percentage of Total 

Course in Subject Coursework of Enrollees 



GrouDinci 


Black 


Hispanic 


White 


Black 


Hispanic 


White 


Commercial 


49.82 

(50.02 


58.62 
(49.30) 


58.74 
(49.23 ) 


15.14 
(9.63) 


15.70 
(10.52) 


14.48 

(9.77) 


Trade 


50.18 
(50.02 ) 


54.53 
(49.85 ) 


42.41 
(49.42) 


15.10 
(10.48) 


16.00 
(12.84) 


14.66 
(9.72) 


Industrial 
Arts 


48.82 

(50.00 ) 


61.21 
(48.78 ) 


48.47 

(49.98 ) 


13.88 
(7.35) 


13.53 
(8.18) 


14.06 
(7.96) 


Agriculture 


16.44 
(37.08 ) 


12.72 
(33.35 ) 


12.01 
(32.51) 


13.25 
(7.35) 


12.94 

(10.82) 


14.55 
(8.66) 


Distributive 


■ 6.89 
(25.34) 


7.54 
(26.44) 


5.46 
(22.72) 


11.65 
(8.16) 


9.06 
(8.15) 


10.76 
(6.95) 


Health 


5.24 
(22.29 ) 


9.91 
(29.92) 


5.42 
(22.65) 


9.17 
(5.70) 


6.13 
(5.01) 


5.81 
(4.07) 


Commer ci al 


49.82 
(50.02) 


^58.62 
W9 . 30 ) 


58.74 . 
(49.23) 


15.14 
(9.63) 


15.70 
(10.52) 


14.48 

(9.77) 


Trade and 
Industr ial 
Arts 


67.34 
(46.92) 


73.06 
(44.41) 


59.34 
(49.12) 


21.32 
(13.95) 


23.27 
(15.66) 


21.96 
(14.55) 


Other 

Occupational 
Courses 


26.20 
(43.99) 


26.29 
(44.07) 


20.72 
(40.53) 


13.21 
- (8.10) 


11.17 
(9.34) 


12.78 
(8.86) 


Total 

Vocational 


89.95 
(30.08 ) 


92.89 
(25.73) 


85,69 
(35.02) 


29.00 
(14.86) 


31.73 
(15.56) 


28.61 
(16.52) 


Sample Size 


1,393 


464 


8,595 


1,393 


464 


8,595 



p standard deviations are listed in parentheses. 
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Summary 



Based on a comparison of different measures of vocational 
education available in the NLS72/ we found strong support for 
the conclusion that measures of vocational education based on 
actual course enrollment data are more accurate and informative 
than are categorical program measures. Although most previous 
evaluations of vocational education have been based on 
categorical measures ^ several longitudinal data sets contain 
both types of variables. In other chapters of this report we 
have used the measures of vocational education developed in 
this paper to study three topicsr 

(1) The determinants of the demand for vocational 
education/ 

(2) the effect of vocational education on pos tsecondary 
school and training choices/ and 

(3) the labor market effects of vocational education. 

in the second half of this chapter we presented a detailed 
analysis of course enrollments in different subject areas by 
race and sex. Almost all individuals take some cour seworjwin 
vocational subjects. Women/ however / are concentrated in^ 
basically two vocational fields: commercial and home economics. 
Men are concentrated in commercial courses/ trade/ and 
industrial arts. Finally/ although blacks and Hispanics/ on 
average/ take more vocational education than whites/ among 
individuals with the same ability and family background/ blacks 
and Hispanics take substantially less vocational education. 
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APPENDIX TABLE A.l 
OUTLINE OF COURSE GROUPINGS 

I, Vocational Courses 

Home Economics 

Occupational Courses 

!• Commercial 

2, Technical 

a. Trade and Industrial Arts 
b* Other Technical 
i • Agr iculture 

■i 

ii • Distributive 
iii. Health 

II. Academic Courses 

A. Foreign Language 

B. Natii^al Science 
1 • ^themat ics 
2. Science 

C. Humanities 

1. English 

2. Social Studies 

3. Fine Arts 
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APPENDIX TABLE A. 2 



AVERAGE COURSEWORK IN ACADEMIC 
SUBJECTS BY RACE AND SEX 



Wowen 



Subject 


White 


Black 


Hispanic 


All 


Science 


10.52 
(6.08)a 


10.76 
(5.65) 


8.84 

(5.39) 


10.48 
(5.99) 


Math 


10.60 
(6.30) 


11.21 
(5.97) 


9.58 
(5.80) 


10.65 
(6.23) 


Eng lish 


19.66 
(5.21) 


20.80 
(5.56) 


18.92 
(5.49) 


19.81 
(5.30) 


Social Science 


16.77 
(5.49) 


17.58 
(6.06) 


16.76 
(5.34) 


16.90 
(5.59) 


Pine Arts 


6.38 
(8.38) 


5.17 
(7.19) 


5.07 
(7.01) 


6.13 
(8.15) 


Language ' 


7.09 . 
(7.41) 


4.61 
(6.25) 


6.97 
(6.71) 


6.68 
(7.26) 


Total Academic 


71.02 
(19.62) 


70.13 
(17.47) 


66.15 
(17.38) 


70.66 
. (19.22) 


Number of 
Observations 


8,406 


1,712 


467 


10,585 






Men 






Subject 


White 


Black 


Hispanic 


All 


Science 


12.94 
(6.72) 


11.77 
(5.92) 


10.53 
(5.34) 


12.68 
(6.60) 


Math 


13.62 
(6.63) 


12.82 
(6.09) 


11.63 
(6.03) 


13.43 
(6.56) 


English 


20.51 
(5.31) 


21.57 
(5.63) 


19.51 
(5.34) 


20.61 
(5.37) 


Social Science 


18.02 
(5.82) 


18.65 
(6.23) 


17.10 
(5.17) 


18.06 
(5.85) 


Pine Arts 


4.40 

(7.48) 


5.47 

(7.8^) 


5.03 
(6.78) 


4.57 

(7.51) 


Language 


5.99 
(7.03) 


3.63 
(5.83) 


6.72 
(7.11) 


5.71 
(6.93) 


Total Academic 


75.49 
(18.28) 


73. fl 

(16.57) 


70.53 
(17.08) 


75.06 
(18.05) 


Munber of 
Observations 


8,595 


1,393 


464 


10,452 



a. Standard deviations are listed in parentheses. 



Note: Courses are measured as a percentage of total courses. 
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APPENDIX TABLE A. 3 



SIMPLE STATISTICS FOR REGRESSION EjQilATIONS 





/A Women 


Men 




Black 


0.1570 


0.1251 




Hispanic 


0.0416 


0. 0445 




Test 


3.0282 
(0. 4463)3 


2.9795 
(0.4521) 




Parents' Income 
($ thousands) 


10.3515 
(5.4000 ) 


11.2511 
J 5. 3845 ) 


\ 


Education of Mother 
Less Than High School 


0.3318 

• 


0.2824 


T 
1 


Education of Mother 
Cpllege Degree or More 


0.0981 


0.110< 




Education of Father 
Less Than High School 


0.3710 


0.3394 




Education of Father 
College Degree or More 


0.1611 


0.1746 




Rural 


0.2203 


0.2374 




Town 


0.2666 


0. 2668 




Urban 


0. 3041 


0.2759 




South 


0.3596 


0.3511 




East 


0.2247 


0.2012 




» 

West 


0.1639 


0.1822 




Sample Size 


8,957 


8,718 





^ Standard deviations are in parentheses below means fc(ir( n J J 
JTibles that are not dummy variables. 
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The Determinants of Pa rticipation In 
Vocational Education; The Role Of 
Schools and Personal Characte ristics 

The high school vocational education system is affected by 
policies ai all levels of government-local. State, and Federal. 
Expenditures on public school vocational education amount to $6 
llTlion, of Which the Federal share is about 10 P^^^^nt or less 
''VNation;i lnst:itute of Education, 1980). In ^^dition to 
providing most of the funding for vocational education. States 
Ind localities are responsible for designing and operating 
their vocational education systems. The marked absence of 
centralized organization is a characteristic shared by all 
elemeritary and secondary schools, a feature that has led to 
?remlnd3is diversity in the types and quality of programs 
offered? one objective of this chapter is to document quantita- 
tively the relative importance of States and schools in deter- 
mining who enrolls in vocational education. 

Despite the relatively modest Federal financial contri- 
bution to vocational education, Feder'al Legislation has sought 
?o a??ect the direction of vocational ^^^^f J" ""^J^^.^f fges 
Beginning with the Vocational Education ^ct of 1963 and the 1968 
amlndments. Federal policy has emphasized ^he special needs of 
disadvantaged and handicapped individuals. The k-f^cation Amena 
ments of 1976 expandetJ this emphasis and introduced a new pro- 
vision covering limited-English-speaking individuals. The 1976 
amendments also added a commitment reduce sex bias and sex 
role stereotyping in vocational education (National inscicuce 
o? Ed'ca^Ionf iSsO). There is qualitative evidence that some, 
and uerhaos many. States and schools have resisted Federal 
aStemp^s to redirect the mission of vocational education toward 
?he disadvantaged (Brenner, 1981). The second obDective of 
tl!!s chapte?, therefore, is tp determine whether disadvantaged 
oersons have adequate a9cess to high school vocational 
^duca2!on Ld Whether schools and States ^av^ helped provide 
vocational education to these persons, particularly to blacks 
and Hispanics. 



lln related research we pursue a Parallel objective: 
is the diversity in vocational offerings of different school 
systems an important source of variation in who gains 
economically from vocational education? 
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Individual and parental choices are undoubtedly the most 
important determinants of who participates in vocational 
education, and personal and family characteristics play a major 
role in our analysis, in the end, we will be able to assess 
the relative contribution of individuals, schools, and States 
in determining participation in vocational education. 

Our analysis continues to b^ based on a large longitudinal 
data base of high school students, the National Longitudinal 
Survey of the High School Class of 1972 (NLS72). This data set 
is an unmatched . source of information on personal- and family 
characteristics, motivations and expectations, and labor marKet 
outcomes. An important feature of the data for our purposes is 
that high schools were the primary sampling unit used to obtain 
a national random sample. This distinguishes the NLS72 f-rom 
most data sets, in particular the National Longitudinal Surveys 
of Young Men and Women which sampled individuals and families 
. directly from the population. In the NLS72, approximately 18 
students were selected randomly from each school. A variety of 
information about each high school was collected, including its 
location. In particular, we know whether each school was a 
specialized vocational high schood.2 Tke special sampling 
structure of the NLS72, coupled with anlbxtensive set of schbol 
and individual questions, permits simultaneous investigation! of 
the roles of students, schools, and S' ates in the vocational 
education process. 

The first section of this chapter discusses the actors that 
determine the distribution ahd level of participation iTn voca- 
tional education. The next section presents an econometric 
model of vocational education participation, tailored to data 
available in the NLS72. The last half of this chapter presents 
empirical estimates of this model. 

Determinants of Participation in Vocational Education 

Students, schools, and States are the key actors in the 
vocational education system. Within most-, school systems, 
students can choose from a variety of courses "and currictilums. 
Although the variety and qualit^ToP'of f er ings vary from one 
school system to another, all hi^h schools offer courses in 
academic subjects: mathematics, s^encie^ English, and history. 
Most States mandate that students tAlf^"^ much as 50 percent or 
more of their coursework in these filelds to satisfy graduation 



^Dt. Andrew Kolstad of the National Center for Educational 
Statistics constructed and provided us with this variable. 
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requirements (Nationaiv^^n^niis^^ilSh for Educational Statistics, A 
Compendium of State LeqaT'»g£andards f(X the Provision of Public 
Education ) . Most students attend schools that also offer 
courses in vocational education. In chapter 1/ we discovered 
that most students take courses in vocational education^ and 
some students take over 50 percent of their coursework in 
vocational subjects. 

The level of participation in vocational education is pre- 
sumably determined by an individual's abilities^ tastes^ family^ 
and friends. Individuals who are "good" at conventional 
academic schooling art likely to' continue in that type of educa- 
tion into college. Vocational educators argue that vocational 
education provides an alternative learning environment for 
students without traditional academic interests. Students with 
a comparative advantage in learning by doing are presumed to 
choose the vocational alternative. 

Individuals with a comparative advantage or preference for 
occupations that do not require a college degree have an 
economic interest in specialising in related vocational fields, 
such as agriculture or auto mechanics. Thus, each student, in 
concert with parents and perhaps with school faculty, chooses a 
set of courses commensurate with his or her needs. 

In the empirical model, we will allow for these effects by 
including variables on ability, family income, parental educa- 
tion, and racial, ethnic, and sex status. The last section 
investigates whether the following factors have an independent 
effect on participation in vocational education: (1) occupation 
of mother and father, (2) parents' desires for the student to 
attend college, (3) postsecondary plans of friends, (4) the 
early (before tenth grade) expectation of attending college, 
and (5) the individual's perception of college ability. 

Schools 

Different States and school systems offer a wide variety of 
vocational and academic courses. Vocational programs differ in 
terms of the type and form of courses offered. Vocational 
courses e conventionally classified under eight major fields 
or areas--agriculture, distributive, health, business and 
office, technical, trade and industry, occupational home 
economics, and vocational consumer and homemaking education 
(National^ Institute of Education, 1980). In this chapter we 
will abstract from differences in major vocational fields and 
concentrate on modeling the extent of participation in 
vocational education as a whole. ^ 



^Because we are interested in vocational courses that are 
occupationally related, we have excluded home economics from 
the total measure of vocational education. 



37 



42 



Vocational education can be delivered to students in 
several ways: (1) vocational education centers that serve 
several schools^ (2) special area vocational high schools^ (3) 
special arrangements with community colleges and vocational 
technical schools^ (4) large comprehensive high schools with 
special vocational education facilities^ and (5) comprehensive 
high schools that offer both academic and vocational courses. 
Some schools have special vocational programs w^ith set course 
requirements and, occasionally ^ admission requirements. Some 
schools set aside half the school day for intensive instruction 
in occupational subjects. Other schools do not consider stu- 
dents taking vocational courses to be in a separate acadtJmic 
program. Of course^ schools also differ in the quality and 
economic relevance of their vocational offerings. These factors 
suggest that diversity among schools may be a major determinant 
of the level of participation in vocational education. 

States 

States are similar to schools in the diversity of their 
approaches and financial commitments to vocational education 
(National Institute of Education, 1980). ^Although the Education 
Amendments of 1976 explicitly encouraged States to become active 
in vocational and labor market planning, some States still leave 
such decisions to individual schools. States also differ in 
their formulas for disbursing State and Federal funds for voca- 
tional education. These and' other factors have combined to 
either prompt or slow the growth of vocational education in 
different parts of the country. 

Econometric Model of Vocational Education 

In chapter 1 we concluded that the amount of vocational 
education a student takes in high school provides a better 
measure of vocational education than the standard categorical 
variable based on assignment to an academic, general, or voca- 
tional program. 4 Let V^ji^ indicate the amount of course- 
work in vocational subjects, as a percentage of all courses. 



4we also note that the statistical analysis developed in 
this paper is not easily adaptable, if at all, to a model based 
on categorical outcomes. See, for example. Chamberlain (1980). 
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Because Viik is measured as a percentage, it is relatively 
free of errors that could arise because of differences in 
scheduling across school systems. ^ The indices i,j, and k 
index states, schools, and individuals, respectively. The 
econometric model that we will develop is based on analysis of 
covariance, with fixed effects for each school ] and each State 
i (see, for example, Mundlak, 1961; Scheffe, 1959; and Maddala, 
1977). in many models of this type, the fixed effects are > 
"nuisance" parameters that are introduced only as controls. If 
school and State effects are correlated with the characteristics 
of individuals (e.g., race), then failure to include the State 
and school effects in the. model will lead to bias in the esti- 
mated effect of personal and family characteristics on voca- 
tional education participation. This result is the reason our 
more general model is preferred. 

In our analysis, however, the contribution of schools and 
States to the vocational education system is of interest in 
i.tself. Therefore, we will explicitly model the factors that 
determine school and State effects on vocational education. 

We assume that vocational education is related to a set of 
individual characteristics represented by the vector ^iik' ^ 
parameter vector 3, a school effectaij, a State effect S^, 
and a random individual residual, e^j^. Formally, this is 
expressed as 

(1) Vijk = Xijk^ + «ij + Si + eijk. 

If ai-i and Si a»e correlated with Xijk. ^hen failure to 
incline them in the equation will yield biased estimates of 6 . 
Equation 1 can be rewritten to illustrate three "levels of 
analysis: (1) the individual " or within school level, (2) the 
between school level, and (3) the between State level. Let 
Xi indicate the average of individual characteristics- in 
State i, and letfXij indicate the average of individual 
characteristics in school j in State i. Then, 

Within School Between School Between State 

(2) Vijk = (Xijk - Xij)e+ eijk + (Xij - Xi)B+"ij + Xi6+ Si 



5we experimented with a measure that explicitly allows 
for school differences in class length and scheduling. Convert- 
ing this variable to a percentage basis seemed to work best. 
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states differ because their student populations differ on 
average, as measured by Xi, and because of factors embodied 
in Si, for example, state educational resources, vocational 
policies, and labor market characteristics. Schools differ 
because, given state effects, i^ir student populations differ, 
as measured by Xijt - Xi. Factors such as school size, 
local education policy, and location are embodied in "i-i. 
Finally, controlling for differences in schools and States, 
individuals within schools vary in their personal and family 
characteristics; there is also a random factor eij^. 

our empirical analysis will focus on obtaining consistent 
estimates of p, the coefficient vector of personal, family, and 
ethnic characteristics. We will also estimate the relative 
contribution of States, schools, and individual character- 
istics to the observed variation in the level of vocational 
education participation. 

As a second stage, we will estimate explicit models of 
State effects (Sj^) and school effects Si will 

depend on average individual characteristics by state Xi and 
a vector of state variables Zi. Similarly, "ii will be 
related to average individual characteristics By school (X- • 
- Xi) and Yij, a vector of school variables. Formally, 



(3) ^ Si = Xi^i + Zi-^i + ui, and 

(4) '^ij = Xij^^i + YijG2 + wij. 

Both Ui and Wij are randomly distributed residuaxs. In 
this context, we will be able to test the hypothesis that area 
vocational schools are more successful at delivering a large 
volume of vocational education to their students. We can also 
infer whether States or schools have given major emphasis to 
providing vocational education to disadvantaged students. The 
next section presents estimates of these models. 

Empirical Estimates of Analysis of Covariance Model 

Empirical estimates of equation 1 were obtained in two 
steps. First, consistent estimates of 6 were obtained from the 
within estimator of e. Variation in vocational coursework 
attributable to differences between schools and States was 
purged from the model by subtracting the means, by school and 
State, from each variable. At a second stage, consistent 



ERIC 



40 

45 



Table 1 

Estimates of Within School Model 



Men Women 





(1) 


(2) 


(3) 


(4) 


Variable 


OLS * 


Within 


OLS 


Within 


Black 


-5.93 


r-3.96 


-7.38 


-5.21 




(0.53)a 


(0.55) 


(0.51) 


(0.60) 


Hispanic 


-2.15 


-1.39 


-2.2 5 


-1.06 


(0.83) 


(0.83) 


(0.85) 


(0.92) 


Test 


-14.24 


-14.56 


-9.30 


-8.97 




(0.47) 


(0.41) 


(0.'49) 


(0.47) 


Parents' Income 


-0.21 


-0.11 


-0.21 


-0.19 




(0.04) 


(0.03) 


(0.04) 


(0.04) 


Education of Mother 


1.41 


1.42 


2.37 


1.82 


Less than High scnooi 


(0*4 J) 


(U.J/) 


^ n ^ 1 ^ 
V U • 41 ; 


V U • J o ^ 


Education of Mother 


-2 . D J 


-2.21 


A 'X 'X 

—4 • 1 J 




College Degree or More 


(0.59) 


(0.50) 


(0.63) 


(0.57) 


Education of Father 


2.48 


1.88 


2.53 


1.83 


Less than High School 


(0.41) 


(0.35) 


(0.41) 


(0.37) 


Education of Father 


-4.66 


-3.44 


-5.82 


-4.35 


College Degree or More 


(0.51) 


(0.44) 


(0.53) 


(0.50) 


Constant 


70.45 




54.48 






(1.49) 




(1.59) 




Standard Error 


16.40 


12.95 


16.95 


14.38 


r2 


.160 


.161 


.118 


.088 


sample Size 


10,075 


10,075 


10,306 


10,306 



a. Standard errors are in parentheses. 
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estimates of B will be used to estimate and ^ij. The 
within estimator can be written formally as 

(5) (Vijk - Vij) - (Xijk - ^ij)3 + eijk- 

Estimates of this equation are presented in table 1. Also 
contained in table 1 are ordinary least squares estimates (OLS) 
of equation 1 with school and State effects excluded. 

The results in table 1 indicate that there is substantial 
bias in the least , squares estimates for men and women. For 
both groups, the least squares estimates of the black and 
Hispanic coefficients are biased in the negative direction, 
ranging from 40 percent to over 110 percent. For men, the 
least squares coefficient on parents' income is biased 
negatively by 91 percent. The coefficients on father's 
education are biased away from zero by over one-third for both 
men and women. These results provide strong support for the 
analytical approach developed in this chapter. They also imply 
that the school or State effects are related to the character- 
istics of individuals, such as race and parents' income and 
education. 

The within school estimates indicate that, controlling for 
personal characteristics and State and school characteristics 
(i.e., the availability of vocational education), blacks and 
Hispanics take fewer Vocational education courses than do 
whites. For blacks, the effect is strong (6 percentage points) 
and highly significant. Individuals with greater ability and 
more highly educated and affluent parents also take fewer 
vocational education courses. A two standard increase in an 
individual's test score is associated with a decrease in 
vocational coursework of about 13 percentage points for men and 
8 percentage points for wom^. 

The estimates from equation 5 — within estimates — can be 
used to obtain an estimate of both* the school and State 
effects. From equation 1 it is apparent that we can solve 
sequentially for Si and ot^j as follows: 

(6) Si = Vi - Xi?, and 

(7) uij = (Vij - Vi) - Xij - Xi)6= (Vij - Xij)B - Si. 

Intuitively, given consistent estimates of B, the State effect 
Si is the average residual for each State over all individ- 
u^s. Similarly, the school effect ctij is the average 

47 

42 



residual for each school, with differences in States removed 
(subtracted). In table 2 we present estimates of models using 
Si and as dependent variables. 



Weighted least squares estimates of State and school 
equations 4 and 5 are presented in table 2. Because the number 
of individuals varies enormously by State and by school, least 
squares estimates of equations 4 and 5 are not efficient. The 
technique of weighted least squares allows for differences in 
the precision with which Si and aij are estimated. In 
addition to State and school averages of inl^ividual character- 
istics, the equations also contain var iables^^feJMrts, are purely 
State or school level characteristics, such as whither a school 
is an area vocational school, or locational variables. In the 
school and State context, ethnic indicators (and other zero-one 
variables) should be interpreted as the percentage of an ethnic 
group that lives in a given State or attends a given school. 

For both men and women. States with area vocational schools 
and area vocational schools within a given State are strongly 
associated with higher levels of vocational education. Because 
individuals may be able to choose whether to attend an area 
vocational school, the effect in the school equation may be 
overstated. In addition, since there are only 25 area voca- 
tional schools in our sample of 1,262 high schools, our results 
may not be fully applicable to the current environment where 
area vocational schools are more prevalent. It is our under- 
standing that the number of area vocational schools and ^enters 
has grown rapidly in the past 10 years. Nonetheless, the 
results strongly support the belief that area vocational schools 
deliver more vocational education services to high school 
students than do traditional high schools. 

Schools in rural areas and States with a high percentage of 
rural high schools provide more vocational education for men, 
but not for women, than do urban or suburban school systems. 
An increase of 20 points in the percentage of rural high 
schools is associated with an increase of 3.5 percentage points 
in the average State level of participation in vocational 
courses. This figure can be compared with the variance of Si 
for men of 19 percentage points. 

Table 2 indicates substantial regioneil variation in the 
level of vocational education. States in the South and East 
have significantly lower participation in vocational education 
than do States in the West and Midwest. Calculations not shown 
in this paper indicate that this regional variation is one of 
the sources of lowe'r State vocational effects for blacks. 
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Table 2 

Estimates of School and State Models 



Men 



Women 



Var iable 


( 5 ) 

State Si 


( 0 ) 
School ij 


( 7 ) 
State Si 


\ o ) 
School 


Black 


2.93 


-0.19 


0.66 


-6,66 




(9.18)* 


(1.42) 


(6.17) 


(1.30) 


Hispanic 


1.07 


-2.59 


-1.11 


-2.86 


(8.46) 


(2.46) 


(6.97) 


(2.35) 


• 

Test 


-2.47 


4.01 


-9. 38 


-1.68 




(12.76) 


(1.61 ) 


(9.58) 


(1.51) 


Parents* Income 


0.84 


-0.41 


0.94 


0.08 




(9.28) 


(0.15) 


(11.49) 


(0.16) 


Education of Mother 


19.96 


0.47 


-17.53 


2. 99 


Less than High School 


(14.19) 


(1.75) 


(11.36) 


(1.61) 


Education of Mother 


6.52 


-1.30 


-7.28 


-2.76 


Colleae DeQree or More 


(21.55) 


(2.42) 


(17.83) 


(2.44r 


Education of Father 


-13.04 


-0.71 


18.24 


1.63 


L»as than Hiah School 


(13.85) 


(1.75) 


(10.91 ) 


(1.64) 


Education of Father 


10.32 


-2.90 


1.26 


-5.12 


College Degree or More 


(16.78) 


(2.06 ) 


(16.77) 


(1.94) 


Rural 


17.55 


6.19 


1.93 


0.54 




(7.37) 


(1.23) 


(6.66) 


(1.21) 


Town 


-2. 24 


2.68 


0 . 64 


0. 27 




(6.12) 


(1.17) 


(5.88) 


(1.13) 


Urban 


5.14 


-1.54 


-3. 14 


0 .83 




( 8. 37 ) 


(1.23) 


(6.38) 


(1.16) 


Area Vocational 


34.85 


4.41 


16.82 


12.15 




(19.18) 


(2.03) 


(19.41) 


(2.02) 


State Unemployment 


-0.17 




-0. 36 




Ra t e 


(0.48) 




(0.35) 




State wage Rate 


1.48 




(i!3ib 




(1.78) 








South 


-5.49 




-0.28 






(1.76) 




(1.50) 




East 


-7.82 




0.38 






(1.63) 




(1.53) 




West 


0.26 


— 


0.86 


— 




( 1 . o2 ) 








Constant 


56.91 


-0.01 


67.46 


-0.02 




(38.54) 


(0.25) 


(29.17) 


(0.24) 


Standard Error 


2.30 


8.60 


1.91 


8.37 


r2 


.722 


.136 


0.272 


0.080 


Sample Size 


50 


1,262 


50 ' 


1,262 



a. Standard trrora arc in paranthcaea. 
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An interesting outcome of our analysis i^/^^ decomposition 
nf hhP variance of Viik into three parts: (1) the within 
of the variance °^ between school variance, and (3) the 

school variance, t^j tne ueuweeu ^v, ^^'„iAa. a hAQi<? for 

""rther state or attends a different school We h-e.^ 
eieSe? ITtate^r'scho r al%"!,h"le"vll'o£ vocational 

individual educational choices within schools. 

Table 3 contains estimates of th3 variance decomposition 
laoie o '^^-r of the decomposition 

for men and wm^. Each ^^^f i; °^„g"®i3ted with individual 
distinguishes between ^J^^JJ^^^" f^f^ion For both men and 
characteristics (X) and °*^h^^,^!5^^^3°^i thin schools explains 
women, variation of ^J^^^^^^^^f ^^^'^fi^r^e between school 
about two-thirds offt,f3^^i,^^'^^f^?^ost one-third of all 
variance, however , is ^he source o _ ^^.^ 

variation in vocational J^^"^ differences in students 
variation can be ^^^^-^fthe variatfo^ , however , is due to 
^affS^erc^rln-scrool^ ^^ifctes communU 

°p.rcLs"%^rthougrd^rferen^ce:^n^iLLraJe more important for 
men than for women. » 

f .^ nh^mie on the validity of the model, we computed 
As a final che^ on tne vaxx ^^f ^ffpcts for men and 
the correlation of *^he State and school eff^^^ 
women . Although vocational education policy ^^^^ 
identical for men and women in the ^J^^ =^^3^^ states that 
same school ,6 we ""^f ^^^Pf^^/^ women, also emphasize it for 
emphasize vocational ^^'^^J^'?"^^^ delation over schools of 

."Si^fo; ::n^an^d uii^^^;,- ^hoolf ^nd states 

-f^i^llroL^tron^l^ldScftL-n^o^^P^omSL^^P^og^ for both men 



c 

ac 

and women . 



6Recall that vocational course £a 
cantly by sex. 



tterns differ signifi- 
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Table 3 
Variance Decomposition 

Men 



Total Variance, V^j^ 



Women 



319.8 100.0% 325.1 100.0% 



Within Variance, Viji^ - Vij 
Explained Variance (Xj^^j^ 
Unexplained Variance, 



Covar iance 



- X.j)B 
ijk 



199.8 

32.0 
167.8 
0.0 



62.5% 



226 . 4 

19.7 
206.7 
0.0 



69.6% 



Between School Variance, 
(Jtij - 3ri)e 
School Effect, a 



Covar iance 



1] 



100.7 
14.3 
86.2 

- 0.1 



31.5% 



93.1 
7.5 
76.8 

4.4 



28.6% 



Between State Variance, V{ 

state Effect, S^ 
Covar iance 



19.3 
1.9 
19.1 
-0.8 



6.0% 



5.6 
0.8 
5.0 
-0.1 



1.7% 



Sample Size 



10,075 



10,306 



other Determinants of Participation in Vocational Education 

In this section, we test specific hypotheses about the role 
of individual and family factors on participation in vocational 
education. The econometric model presented earlier has been 
simplified by substituting equations 3 and 4 into equation 1 to 
obtain' the following reduced form equation: 



(8) Vijk - XijkB + Xi^i + Zi^2 + XijQi + 

Yij®2+ "i + ^ij + 

In this laodel, estimated coefficients reflect within and 
between school effects. 

As expected, individual perceptions of college ability and 
plans to attend college have strong effects on the decision to 
enroll in vocational courses. individuals with plans (before 
tenth grade) to attend college take about 13 percentage points 
less vocational coursework. Individuals with friends who plan 
to attend college take about 9 percentage points less vocational 
coursework. Similarly, parents who expect their children to 
attend college have a significant negative impact on the amount 
of vocational coursework their children take. Parents who 
expect their children to attend postsecondary vocational school 
positively affect the level of high school vocational coursework 
their children take. 

Perhai« the most unexpected finding is that mothers' and 
fathers' occupations have almost no effect on vocational educa- 
tion decisions. This is surprising in view of the hypothesis 
that exposure to different occupations is an important deter- 
minant of occupation-al choice and, consequently, educational 
choice. 



^Recall that Zi and Yij are vectors of State and 
school characteristics. 
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Table 4 



Estimates 


of Vocational 


Class 


Hours Equation: 


Women 




Variable 


(1) 


(2) 




{ 4 ) 


(5) 


(6) 


Intercept 


74 • 64 

(1.80)* 


97 . 36 
(2.23) 


56.46 


70.69 
f 1 -75 ) 


61 . 55 
(1.79) 


73.08 
(1.82) 


Black 


-7.31 
(0.54) 


-5.02 
(0.52) 


-6.14 


-6.24 

f 0 52 ) 


-5. 51 

(0.52) 


-7 . 17 
(0.54) 


Test Score 


-13.91 
(0.53) 


-9.46 

(0.53) 


-10.65 


-11.09 

IC\ 55 ) 


-8 .85 
(0.54) 


-13 . 54 

(0.55) 


Pa r ent s * I ncome 


-0 . 25 
(0.05) 


-0.14 
(0.04) 


-0.22 
(0.04) 


-0.19 


-0 .15 
(0.04) 


-n 

(0.05} 


Educat ion of Mot her 
Less Than High School 


2.79 
(0.45) 


1.80 
(0.44) 


2.52 
(0.45) 


2.18 
f 0 44 ) 


2 . 04 
(0.43) 


2 . 50 
(0.46) 


Education of Mother 
College Degree or More 


-4.29 

(0.69) 


-2.61 
(0.66) 


-3.89 
(0.68) 


-3.90 
(0.66) 


-2.66 
(0.66) 


-3 . 62 
(0.74) 


Education of Father 
Less Than High School 


3 .07 
(0.45) 


2 .03 
(0.44) 


2.76 . 
(0.45) 


2.22 
f 0 44 ) 


2 . 22 
(0.43) 


2 .80 
(0.45) 


Education of Father 
College Degree or More 


-5.71 
(0.59) 


-4.30 

(0.57) 


-5.30 
(0.58) 


-4.90 

f 0 57 ) 


-3 .90 

(0.57) 


-4.88 
(0.64) 


Sout h 


-2 . 20 
(0.49) 


-1.36 
(0.47) 


-1.80 
(0.49) 


-1.78 
f 0 . 47 ) 


-1. 69 
(0.47) 


-2 .02 
(0.49) 


East 


-3.79 
(0.53) 


-3.65 
(0.51) 


-3.72 


-3.37 - 
f n 5? ) 


-3 . 59 
(0.51) 


-3 . 67 
(0.54) 


West 


-0.90 
(0.58) 


-0.55 
(0.56) 


-0.69 


-0.30 

f 0 57 ) 


-1 . 17 
(0.56) 


-0.78 
(0.59) 


Rur al 


3 • 98 
(0.58) 


(0.56) 


3.84 

f n ^ R ^ 
\yj • D 0 ) 


3.44 

/ n ^1 \ 

\VJ f ) 


1 fi7 
(0.56) 


1 5Q 

(0.60) 


Urban 


0 . 49 
(0.54' 


0 .62 
(0.51) 


0.55 
f n 51) 

\\J • DJ ) 


0.49 

f n ^ 0 ^ 
( u . 3z ; 


n 10 
(0.51) 


n AO 
(0.54) 


Town 


1 . V I; 

(0.54) 


1 . 62 
(0.52) 


1.75 
f n 5i ) 


1.84 

VU . p J ; 


(a. 52) 


1 f)5 

(0.54) 


Pathpr'*? Schoolina 
Desires 




(0.16) 










Mother's Schooling 
Desires 




-1.93 
(0.16) 










Father's Vocational 
Desires 




1.99 
(0.62) 










Mother's Vocational 
Desires ^ 




3.20 
(0.59) 










College Ability 






4.20 

(0.28) 








Friends Will Attend 
College 








-9.22 
(0.38) 
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variable 



Table 4 (cont . ) 
(1) (3) (4> (5) (6) 



—12 • 8}, 

Decided to Attend (o!48) 
College Bfefore 10th 

Grade ■ 

-9.88 

Decide to Attend (0.82) 
College During 10th 
or 11th Giade 

Father's Occupation 

0.32 

Craftsman (0.78) 

0.58 

Parmer (1.13) 

-2 .32 

Manager (0.88) 

0.86 

Operative (0.85) 

-2.93 

Professional (0.96) 

Other White Collar (0.80) 

-0.63 

Other Blue Collar (0.76) 
Mother's Occupation 

-0.06 

Clerical (0.87) 

1.61 

Homemaker * (0.69) 

-1.70 

Professional Manager (0-96) 

^ 0.47 
Service p (1.12) 

^ 0.99 
Other Occupation (0.89) 

X X X X 

Missing Data Indicators x x » » 

^2 0 iS13 0.2533 0.2114 0.2404 0.2555 0.1951 

sample Size 8,957 ' 8,957 V:957 8,957 8,957 8,957 



Standard errors are in parentheses. 
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Table 5 

Estimates of Vocational Class Hour 



s Equation: Men 



Variable 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


Intercept ^ 


72.40 
(1.61)a 


84.88 

(2,01) 


59.94 

(1.98) 


67 . 97 
(1.59) 


(1.63) 


•7 1 O O 

(1.62) 


Black 


-3.81 
(0.51) 


-2 

(0 


.76 
.50) 


-3,14 

(0.51) 


-3 . 49 

(0.50) 


(0.50) 


-J . o2 
(0.52) 


Test Score 


-14.47 

(0.47) 


-10 

(0 


.77 
.49) 


-12.18 
(0.52) 


-11.82 
io'.AB) 


in 

(0.50) 


-14 . DO 

(0.50) 


Parents' Income 


-0. 20 
(0.04) 


-0 

(0 


.14 
.04) 


-0.17 
(0.04) 


-0.16 
(0."04) 


— n 1 A 

U . 1 4 

(0.04) 


r\ 1 o 
-U . lb 

(0.04) 


Education of Mother 
Less Than High School 


1.54 
(0.44) 


1 

(0 


.13 
.43) 


1.39 
(0.44) 


0 . 97 
(0,44) 


1 1 «^ 

(0.43) 


i . 4U 

^0.45) 


Education of Mother 
College Degree or More 


-2.55 
(0,61) 


-2 

(0 


.18 
.59) 


-2.38 
(0.60) 


-2 . 27 
(0."60) 


(0.59) 


-2 . 65 
(0.65) 


Education of Father 
Less Than High School 


1.92 
(0.43) 


1 

(0 


.40 
.42) 


1.81 
(0.43) 


1.44 

(0.42) 


1 . 54 
(0."42) 


1 . / D 

(0.43) 


Education of Father 
College Degree or More 


-3.43 

(0.53) 


-2.39 
(0.52) 


-3.20 
(0.53) 


-2. 83 
(0.52) 


A • Xv 

(0.52) 


J . i J 

(0.58) 


South 


-6.04 
(0.45) 


-5. 
(0. 


04 
44) 


-5.60 
(0.45) 


-5 .72 
(0,44) 


-5 . 59 
(0.'44) 


(0.45) 


^ast 


-8.23 
(0.51) 


-7. 
(0. 


66 
49) 


-7.97 
(0.50) 


-7.72 
(0.50) 


-7 69 
(0.49) 


( 0 . 51 ) 


West 


-0.45 

(0.52) 


-2. 
(0. 


06 
51) 


-0.09 
(0.52) 


-0 .21 

(0.51) 


-0 . 62 

(0!51). 


— n ^'Q 
u . 

(0.52) 


Rural 


5.99 
(0.53) 


4. 

(0. 


94 

52) 


5.94 

(0.52) 


5 . 34 

(0.52) 


(0.51) 


D . 0 J 

(0.54) 


Urban 


0.14 

(0."5D) 


0. 
(0. 


14 

48) 


0.11 

(0.50) 


0 . 17 
(0.49) 


0.08 
(0.48) 


0.05 
(0.50) 


Town 


2.34 

(0.50) 


1. 

(0. 


81 
48) 


2.29 
(0.49) 


2.15 
(0.49) 


2.28 
(0.48) 


2.29 
(0.50) 


Father's Schooling 
Desires 




-0. 
(0. 


75 
15) 











Mother Schooling 
Desires 

Father 's Vocational 
Desires 

Mother 's Vocational 
Desires 

College Ability 



Friends will Attend 
College 



-1.03 
(0.15) 

4.53 

(0.66) 

1.32 
(0.68) 



2.71 
(0.26) 



-6.98 

^0.37) 
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variable 



(1) 



Table 5 (cont. ) 
(2) (3) 



(4) 



(5) 



(6) 



Decided to Attend 
College Before 10th 
Grade 

Decide to Attend 
College During 10th 
or 11th Grade 

Father's Occupation 
Craftsman 

Parmer 

Manager 

Operative * 

Professional 

Other White Collar 

r 

Other Blue Collar 

Mother's Occupation 
Clerical 

Homemaker 

Professional Manager 

Service t 

Other Occupation 

Missing Data Indicators x x x 

H2 0.2231 0.265.^ 0.2340 

sample Size 8,718 8,718 8,718 



-9.46 
(0.44) 



-6.85' 
(0.6?) 



X 

0.2537 
8,718 



X 

0.2649 
8,718 



0.65 
(0.74) 

0.79 
(1.03) 

-0.91 
(0.83) 

0.53 
(0.85) 

-0.57 
(0.86) 

-0.44 

(0.76) 

-0.37 
(0.73) 



0.10 
(0.80) 

0.97 
(0.62) 

-0.29 
(0.92) 

1.12 
(1.00) 

0.52 
(0.83) 

X 

0.2253 
8,718 



a. Standard errors ar* in parentheses. 
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Chapter 3 



The Effect Of Vocational 
Education on Postsecondary 
School Choices 

The direct labor market effects of vocational education 
have received detailed attention from a number of researchers: 
Grasso and Shea (1979), Meyer and Wise (1979), Gug^an and 
Steinmeier (1981), and most recently work pres^ggrd in chapter 4. 
These studies have examined the effects of vocatT&nal education 
on earnings and employment for persons with no postsecondary 
education, a group comprising about 40 percent of the popula- 
tion. Although individuals who participate in vocational educa- 
tion are disproportionately represented in this group, a 
significant number of vocational education students attend 
college, junior college, and vocational school. ■'• Because 
postsecondary education is an important determinant of income 
and occupational status (see Griliches, 1977), it is important 
to understand the links between high school education and post- 
secondary school choices. 2 m this chapter we analyze the 
relationships between postsecondary plans, participation in 
vocational education, and postsecondary choices. 

Participation in vocational education is presumably highly 
dependent on an individual's plans for going to college or 
junior college. Thus, we should expect to find a significant 
statistical association between vocational education and 
individual postsecondary activities. Vocational education, 
however, may have an independent effect on an individual's 
decision to attend postsecondary schools: it may depress the 
probability that an individual will attend college or enhance 
the probability that an individual will attend postsecondary • 
vocational school. Consequently, vocational education may have 
important indirect effects on earnings through an independent 
effect on postsecondary schooling. We will examine the theo- 
retical relationships between high school and postsecondary 
schooling, and will find, not surprisingly, that the question of 



lln our data, 50 percent of men and women who had taken 
an average level of vocational coursework also attended post- 
secondary school. 

2Rosenbaum (1980), for example, claims that assignment to 
the nonacademic tracks (i.e., general and vocational education) 
frustrates the college plans of high school students. 
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of whether vocational education is an independent determinant 
of postsecondary school choice is empirically difficult. The 
second and third sections will present the basic d^ta on post- 
secondary activities and vocational education and estimates of 
an econometric model of postsecondary choice. Under some 
assumptions, the coefficients on vocational education can be 
interpreted as the independent effect of vocational education 
on postsecondary activities. 

The Relationship Between Vocational Education 
and Postsecondary Activities 

Throughout junior high and high' school, many students make 
tentative plans to attend college or to enter the work force 
immediately after high school. (Although the percentage has 
decreased steadily over time, many students also drop out of 
high school.) For most individuals, these plans are highly 
uncertain, because many factors that influence the decision to 
attend college are unknown until later in high school; these 
factors include (1) the individual's financial resources, (2) 
the availability of financial aid, (3) the individual's ability 
to gain entrance to an academic institution, (4) occupational 
preferences and occupational-specific talents, (5) the market 
demand for different skills, (6) the individual's future 
academic qualifications, (7) tastes (or preferences) for more 
or less education, and (8) marital and family plans. These 
factors give rise to a set of probabilities associated with 
each postsecondary activity. We will distinguish four such 
activities: (1) college, (2) junior college, (3) vocational 
school, and (4) no postsecondary schooling. 3 Individuals who 
are indifferent about these four alternatives, because of their 
degree of uncertainty, will attach equal probabilities to each 
outcome. These relationships can be written formally as 

(1) Pj = f j (X, ej) , j = 1,2,3,4, 

where j indexes four postsecondary alternatives, Pj is the 
anticipated probability of choosing each alternative j , X is a 
set of variables (known or predicted^ by the individual) that 
determine the anticipated probabilities, ei is a similar set 



3individuals who delay entry into a postsecondary school 
will be included in the appropriate schooling alternative. 

^For simplicity, we assume that individuals are risk 
neutral and calculate anticipated probabilities on the basis of 
expected variables, e.g., expected financial resources. 
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.of varj^ables not available in the data, and fj is a function 
that relates X and ej to Pj. A simple form for fj is 
linear in a set of parameters, Bj : 

(2) Pj = X Bj + ej , 

Given these expectations, individuals choose their course 
plans. Students who definitely plan to attend college are 
likely to concentrate primarily in academic subjects to satisfy 
college entrance requirements and to prepare better for college. 
Almost all students, however, will take some vocational educa- 
tion (chapter 1). We assume that individuals (consciously or 
unconsciously) determine their preferred level of vocational 
education on the basis of their anticipated probabilities of 
attending college, junior college, and vocational school, and 
perhaps other factors. This can be written formally as 

(3) V = g (Pi, P2, P3, ^) ' 

where V is the level of vocational education, Pj is the 
anticipated probability of choosing activity j , u is a set of 
variables that also affect V, and g is a function that relates 
Pi ^2,^3, u to V. A simple linear form for V is 

3 

(4) V=5IJ^Pj6j+u, 

where j is the coefficient on Pj. If Pj is unknown, we 
can substitute equation 2 into 4: 

3 

(5) V = 23 (X Bj + ej) «j + u. 

j = l 

Finally, as students near completion of high school their 
plans tend to solidify as fewer uncertainties remain. Some 
individuals, whose uncertainties resolve favorably, may decide 
to attend college, even though prior expectations of attending 
college were low. On average, however^ pos tsecondar y choices 
are apt to be closely tied to prior expectations. A hypothesis 
to test is that vocational education independently affects 
postsecondary choices. Formally, this can be written as 

(6) Ck = h(Pk, V, ^k) , 
or in the linear form, 

(7) Ck = ^k ''k Pk + ^kV +^k. 
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where is 1 if alternative j was selected, ,0 otherwise, 5 

and are coefficients for the kth alternative, is 
a set of additional itifluences on C^, and is the indepen- 
dent effect of vocational education on selecting alternative k. 
If individual expectations are unbiased, then will equal 1. 

Suppose is known because students were asked at the 
beginning of 10th grade to assess their anticipated probabilities 
of choosing each of the four major pos tsecondary alternatives. 
Then equation 7 can be estimated to obtain unbiased estimates 
of the vocational education effect. The problem lies in 

the fact that will typically not be known to the analyst. 
Then^ substitute equation 2 into equation 7 as follows: 

(8) Ck =^ ak + ek (XBk + ek) + Yk V + ek. 

In this equation, Yk cannot be estimated consistently because 
V and ek are likely to be highly correlated, as is evident in 
equation 5. V picks up the effect of unmeasured prior intent to 
select alternative k. That is the reason that simple tables and 
calculations that show a relationship between vocational educa- 
tion and college attendance do not provide evidence of an inde- 
pendent effect of vocational education on college attendance. 
More realistically, these results reflect the fact that indi- 
viduals headed directly for the labor market find it in their 
interest to take vocational courses. 

Two methodological paths are available to try to overcome 
this problem. First, if it is known that one or more determi- 
nants of V do not affect pos tsecondary choice, then two stage 
least squares can be used to purge V of its correlation with 
ek . Then, consistent estimates of Y|^, the vocational 
effect, can be obtained. 6 it is difficult to think of factors 
that satisfy this criterion. We therefore will pursue a second 
alternative: in equation 8, some of the determinants of Pk 
(namely e^) are unknown to the analyst. Alternatively, if we 
can legitimately assume that all of the determinants of Pk 



5Ck can also be viewed as a continuous latent variable 
that indicates an intensity of preference for ch^oosing activity 
j. This formulation was used in chapter 2 in a similar context. 

related method is to assign* individuals randomly to 
different levels of vocational education. It is well known 
that randomized experiments provide the most convincing 
s tat is tical evidence concerning causality . Eor good reasons , 
however, we are unlikely to ^ee^much experimental evidence. 
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are known to the analyst and appear in X, then e^ vanishes and 
the vocational education effect can be estimated consistently* 
The truth, no doubt, lies somewher e in the middle. It is clear, 
however, that as more and more of the variation in is 
captured by variables in X, the bias in the estimated vocational 
education effect falls. Our strategy is to estimate-a variety 
of models that control for many of the important determinants of 
prior intent to attend pos tsecondary school. Our best estimate 
of the effect of vocational education will be based on the most 
complete speci f ica tion ,7 We will also test for the possibil- 
ity that vocational education, beyond some threshold level, has 
a greater effect on pos tsecondary choices than at lower levels. 
The hypothesis is that above certain levels, vocational course- 
work is taken at the expense of academic coursework, and 
students thus fail to satisfy college entrance requirements. 

Before proceeding to the empirical results, we close this 
section with a theoretical extension of the choice model that 
allows for the possibility that individuals' anticipated 
probabilities of attending pos tsecondary school may depend on 
their expected level of vocational coursework. In other words, 
individuals may simultaneously determine their course plans and 
intent to attend pos tsecondar y school. An example is an indi- 
vidual who knowingXy fails to take coursework that will satisfy 
college admission requirements. This is clearly equivalent to a 
decision not to attend college. This can be written formally as 

(9) Pj = f j (X, ej , V) , 

where V is the expected level of vocational education. If Pj 
is unknown, we can substitute 9 into 7:^^ 

(10) Ck = h(fk (Xr ek r V) , V, ^k)- 



■^Although this estimate may still be inconsistent due to 
important Omitted variables, there is a possibility that we may 
over compensate for bias by including too many variables in the 
equation. In pa^rticular, variables that are nbt prior to par- 
ticipation" in vocational education, but are caused, in part, by 
vocational education, will absorb some of the true effect of 
vocational education, thus inducing a bias in the opposite 
direction. Some of the variables in our fuller specification 
may fall into this category, A priori, the net bias in y, the 
vocational education effect, cannot be ascertained. 
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This equation implies that even if V has no independent un- 
anticipated effect on pos tsecondary choice, V will appear as a 
determinant of in reduced form equation 10/ This changes 
the interpretation of the partial effect of vocational 
education. As before, Y measures the effect of vocational 
education , holding constant the resources , oppor tuni ties , and 
abilities of individuals. The assumptions of our extended 
Choice model, however, imply that some or all of this effect 
may be anticipated by the individual. The distinction between 
anticipated and unanticipated effects of vocational education 
is a topic for future research. Of course, if Pj can be 
ascertained by surveying beginning high school students, 
consistent estimates of the unanticipated effect of vocational 
education on pos tsecondary choice can c^lways be obtained. 

Cross-Tabulations of the Level of Vocational Education 
and Pos tsecondary Alternatives 

The analysis is based on the National Longitudinal Survey 
of the High School Class of 1972 (NLS72) , a data set that con- 
sists of a single cohort of 23,000 men and women, all of whom 
were high school seniors in the spring of 1972. Individuals 
were sampled randomly from about 1,300 high schools. Schools 
were selected as a stratified random sample in order to over- 
represent minority and disadvantaged students. Vocational 
education is measured as the total number of vocational classes 
as a percentage of all coursework.8 We have split this con- 
tinuous measure of vocational coursework into three categories 
of approximately equal sizes: 0 to 20 percent, 20 to 35 per- 
cent, and 35 percent or more. 

Sex and Ethnic Differences in Pos tsecondary Choices 

Table 1 indicates that men and women have ^similar probabil- 
ities, of attending college, junior college, and vocational- 
technical school. About 29 percent of all women and 32 percent 
of all men attend college. Women are slightly more likely then 
men (11 percent versus 8 percent) to attend pos tsecondary 
vocational- technical school. A large percentage (about 45 per- 
cent) of women and men never attend a pos tsecondary school full 
time. 



^See chapter 1 for an extensive discussion of alternative 
measures of vocational education. We exclude home economics 
from our total measure of vocational education. 
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Table 1 

Vocational Coursework and Postsecondary Alternatives 

women 



postsecondary Alternative 
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vocacxunax course 


Never in 




Jr« , 






Percentage 


Scrxx>l 


Colleqe 


College 


Vocational 


Total 


0-50 












Frequency* 
Percent 


lr535 


2,214 


757 


439 


4,945 


13.62 


19.64 


6.71 


3.89 


43.86 


Row Percent^ 


31.04 


44.77 


15.31 


8.88 




uoiurnn irercenc 


1Q CC 

zy.oo 




46.10 


36.55 




20-35 


1,765 


802 


564 


456 


3,587 




15.66 


7.11 


5.00 


4.04 


31.32 




49.21 


22.36 


15.72 


12.71 






34.10 


24.64 


34.35 


37.97 




35+ 


1,876 


239 


321 


306 


2,742 




16.64 


2.12 


2.85 


2.71 


24.32 




68^.42 


8.72 


11.71 


11.16 






36.24 


7.34 


19.55 


25.48 




Total 












Frequency 


5,176 


3,255 


1,642 


1,201 


11,274 


Percentage of Total 


45.91 


28.87 


14.5^ 


10.65 


100.00 


Men 


0-20 


1,129 


2,136 


712 


236 


4,213 




10.18 


19.27 


6.42 


2.13 


38.01 




26.80 


50.70 


16.90 


5.60 






23.13 


61.03 


38.38 


27.80 




20-35 


1,735 


1,015 


719 


304 


3,773 




15.65 


9.16 


6.49 


2.74 


34.04 




45.98 


26.90 


19.06 


8.06 






35.55 


29.00 


38.76 


35.81 




35+ 


2,017 


349 


424 


309 


3,099 




18.20 


3.15 


3.82 


2.79 


27.96 




65.09 


11.26 


13.68 


9.97 






41.32 


9.97 


22.86 


36.40 




Total 












Frequency 


4,881 


3,500 


1,855 


849 


11,085 


Percentage ot Total 


44.03 


31.57 


16.73 


7.66 


100.00 



/ 



This refers to the number of individuals in the cell. 

The number of individuals in the cell as a percentage of the total sample. 

The number of individuals in the cell as a percentage of the row total. 

The number of individuals in the cell as a percentage of the column total. 
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These conclusions differ somewhat for different ethnic 
groups, as is indicated in tables 2 and 3. About the same per- 
centage of white and black women never attend school, which is 
remarkable because the average socioeconomic status of blacks is 
considerably lower than that of whites. Hispanic women are less 
likely to attend pos tsecondary school than are black or white 
women by about 10 percentage points. For men, the situation is 
almost reversed. Black men disproportionately never attend a 
pos tsecondary school. About 55 percent of black men, 52 percent 
of Hispanic men, and 42 percent of white men never attend post- 
secondary school. For Hispanic men and women, junior college 
is a common postsecondar y alternative. Blacks and whites have 
relatively greater repr esentation in colleges . 

The statistical model discussed later estimates the effect 
of ethnic statu* on pos tsecondary choice, con troll ing for per- ^ 
sonal characteristics (e.g., ability and class rank) and family 
factors. These estimates indicate that black women and Hispanic 
women are more likely (by 17 percentage points and 10 percentage 
points, respectively) than white wom^n with equivalent charac- 
teristics to attend pos tsecondary school. Comparable numbers 
for men are much smaller , 4 and 9" percentage points respective- 
ly, for blacks and Hispani^s. 

Differences in Pos tsecondary Choices by Vocational Course Level 

For all race and sex groups, individuals from all levels of 
vocational education are represented in all four pos tsecondary 
alternatives. Table 1 shows that of women who never attend 
school, 30 percent are in the low vocational education category, 
34 percent are in the medium category, and 36 percent are in the 
high category. As predicted earlier, however, vocational course 
level is strongly associated with the probability of selecting 
each alternative. As the level of vocational education falls 
for women, the probability of attending college rises from 9 to 
22 to 45 percent. Mild complementarity between high school and 
pos tsecondary vocational education is apparent in the raw data 
for both men and women. About 9 percent of all women with less 
than 20 percent of their coursework in vocational classes attend 
pos tsecondary vocational school. Women with the medium or 
highest level of vocational education attend pos tsecondary voca- 
tional school with 11 to 13 percent probability. For men, the 
comparable numbers are 6, 8, and 10 percent. 

These results confirm the existence of a strong association 
between vocational education and pos tsecondary activities , par- 
ticularly college. To determine whether vocational education 
has an independent effect on pos tsecondary activities, however. 



ERIC 60 



Table 2 



Vocational Coursework and Postsecondary Alternatives 
by Ethnic Status: Women 

Blacks 



Postsecondary Alternative 



Vocational Coarse 
Percentaqe 


Never in 
School 


Colleqe 


Jr-. 
Colleqe 


Vocatiortal 


Total 


0-20 
Frequency^ 
Row Percent*^ 


318 
38.41 


289 
34.90 


112 
13.53 


109 
13.16 


828 


20-35 


297 
45.98 


23.84 


14.86 


15.33 


OHO 


354- 


217 
55.08 


C Q 
DO 

17.26 


OH 

13.71 


13.96 




Total 


o Jz 
44.54 


27.36 


zoz 
14.03 


14.08 


f ooo 






Hispanxcs 








0-20 


81 
54.73 


35 
23.65 


20 
13.51 


12 
8.11 


148 


20-35 


100 
52.36 


32 
16.75 


39 
20.42 


20 
10.47 


191 


35+ 


94 
61.84 


12 

7.89 


35 
23.03 


11 
7.24 


152 


Total 


275 
56.01 


79 

16.09 


94 
19.14 


43 
8.76 


491 


Whites 


0-20 


1,136 
28.62 


1,890 
47.62 


625 
15.75 


318 
8.01 


3,969 


20-35 


1,368 
49.75 


616 
22.40 


429 
15.60 


337 
12.25 


2,750 


35+ 


1,565 
71.27 


159 
7.24 


232 
10.56 


240 
10.93 


2,196 


Total 


4,069 
45.64 


2,665 
29.89 


1,286 
14.43 


895 
10.04 


b,915 



a. "^^le number of individuals in the cell. 

b. 'T^he number of individuals in the cell as a percentaqe or row total. 



Table 3 

Vocational Coursework and Postsecondary Alternatives 
by Ethnic Status: Men 

Blacks 

Postsecondary Alternative 



Vocational Course Never in Jr. 

Percentage School College College Vocational Total 



0-20 










488 


Frequency^ 


213 


166 


71 


38 


Row Percent^ 


43.65 


34.02 ^ 


14.55 


7.79 




20-35^ 


338 


117 


75 


59 


589 




57.39 


19.86 


12.73 


10.02 




35+ 


821 


57 


50 


48 


425 




63.53 


13.41 


11.76 


11.29 




Total 


821 


340 


196 


145 


1,502 




54.66 


22.64 


13.05 


9.65 





Hispanics» 



0-20 


54 


36 


41 


5 


136 




39.71 


26.47 


30.15 


3.68 




20-35 


88 


36 


48 


7 


179 




49.16 


20.11 


26.82 


3.91 




35+ 


114 


21 


29 


16 


180 




63.33 


11.67 


16.11 


8.89 




Total 


256 


93 


118 


28 


495 




51.72 


18.79 


23.84 


5.66 





Whites 



0-20 


862 


1,934 


600 


193 


3,589 




24.02 


53.89 


16.72 


5.38 




20-35 


1,309 


862 


596 


238 


3,005 




43.56 


28.69 


19.83 


7.92 




35+ 


1,633 


271 


345 


245 


2,494 




65.48 


10.87 


13.83 


9.82 




Total 


3,804 


3,067 


1,541 


676 


9,088 




41.86 


33.75 


16.96 


7.44 





a. The number of individuals in the cell. 

b. The number ot individuals in the cell as a percentage o£ row total. 
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f. 



we need to control for differences between individuals tKat may 
also affect choice of pos tsecondar y activities, for example, 
prior pos tsecondar y intentions. 



The four postsecondary'^alternatives considered in this 
analysis are categorical and can be modeled conveniently with a 
multiple outcomes linear probability model* Following the ' 
model developed earlier r let Cn, C2if and C3i, and C4i 
indicate whether or not individual i selects one of the four 
pos tsecondary alternatives. If individual i selects alter- 
native j, Cji is set to 1 aad all other outcomes are set to 
0. Each pos tsecondary indiWltor is allowed to depend on a set 
of personal and family characteristics, as follows: 



where is the vector of reduced form coefficients corres- 
ponding to 6jBj in equation 8, and Yj is the independent 
effect of vocational education on the probability of selecting 
alterriative j. Although the multiple outcomes linear proba- 
bility model has well-known statistical deficiencies, it can be 
estimated with ordinary least squares and is relatively in- 
expensive. It also has the desirable property that the sum of 
the estimated coefficients across equations for any variable, 
except the constant term, will always be zero. The effect of 
any variable on the choice between alternatives can be derived 
by simply subtracting the two sets of coefficients. Simple 
manipulations of this sort are not possible with the more 
expensive multinomial logit or probit models. 

Six different specifications are used in the following 
regression analysis. All equations contain a measure of voca- 
tional education, the percentage of all courses in vocational 
subjects.^ The variables included in each equation are 
listed below. 



^For women , we also separated occupational cour ses f r om 
home economics. 



Econometric Model of Pos tsecondary Activity 



(11) Cii 



Xi ni + YiV + eii 

Xi 112 + + e2i 

Xi n3 + Y3V + e3i 

Xi n4 + Y4V + e4i. 



C2i 

Csi 
C4i 
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Equat ion ^ Specific atio n 



I \N^/^on tr ols . 

» 

II Basic controls: high school work experience, 
race, test, class rank, parents' income, 
parents ' education , area wages , area 
unemployment , and regional indicators . 

IT I Basic controls plus the individual's own 

assessment of college ability. 

IV Basic controls plus (1) mother's and father's 
schooling desires for the individual (year of 
school) and (2) mother's and father's desire 
for the individual to attend pos tsecondar y 
vocational school (1 if yes, 0 if no). 

V Basic controls plus an indicator that is 1 if 
most of the individual's friends plan to 
attend college, 0 otherwise. 



VI All controls . 

Estimates of the complete modea of pos tsecondary choice for 
equations il and VI are presented in appendix tables A.l and A. 2 
for women ancf men , respectively. Separate pairs of equations 
are presented for each of the four pos tsecondar y ad^ivities. 
Since we are primarily interested in the coefficients for voca- 
tional education, we will briefly summarize the other results. 

The equations representing choice of the college alternative 
fit the data extremely well. For both men and women, 30 to 40 
percent of the variance in college choice is explained by the 
model. All of the individual and family characteristics are 
highly significant. In the model with basic controls, a two 
standard deviation change in test or class rank increases the 
probability of attending college by 15 percentage points. An 
increase in both parents' education from less than high school 
to a college degree or more increases the probability of 
entering the college track by 33 percentage points. The effect 
of parental schooling desires, give n individual ability, class 
rank, and parents' education and income, is very large. An 
increase in both parents' schooling desires from 12 years (a 
h 1 gh school degr ee ) to 16 years (a college degr ee ) is asso-- 
ciated with an increase in the likelihood of college attendance 
of 3 4 per cen tage points . Finally , individuals liv ing in high- 




64 



wage areas are significantly 
more likely to attend junior 
low-wage areas . 



less likely to attend college and 
college than kre individuals from 



The equations representing the choice of junior college or 
pos tsecondar y voca t ional school fit the da ta less well . The 
effects of individual and family characteristics are all smaller 
than in the college equation. However ^ the probability of 
attending a vocational school is quite sensitive to the parents* 
'pos tsecondar y vocational school desires. If both parents have 
a preference that their child attend a pos tsecondar y vocational 
school r the probability of^this rises by about 20 percent for 
women and 15 percent for men-. Individuals with friends who are 
planning to a t tend fcollege are mnore likel,y to attend college 
and junior college. 

Table 4 contains estimates of vocational education coeffi- 
cients for women in all six specifications. The first equation 
in-^ludes no control variables. Thus, the estimated vocational 
education coefficient (y) is predicted to be significantly 
upward biased since it captures two effepts: the independent 
effect of vocational education on pos tsecondar y choice and the 
prior intent of the individual to choose a given alternative. 
In fact, ; is enormous. A two standard deviation increase in 
occupational education is associated with a decrease in the 
probability of attending college of 34 percentage points. ^0 

In the next five specifications, we introduce several sets 
of personal and family characteristics designied to capture the 
individual's prior pos tsecondary intentions, thus reducing the 
bias in the estimated vocational education coefficient. Equa- 
tion II, which includes a measure of individual ability, high 
school class rank, high school work experience, parental educa- 
tion and income, and race indicators, causes y2' the coeffi- 
cient for college attendance, to fall by 38 percent, from -.95 
to -.59. Moreover, although home economics and occupational 
coursework appear to have different effects on the probability 
of attending college on the basis of the first specification, 
in the second (and other) specifications the effects are nearly 
identical. In all specifications, home economics has a greater 
effect than occupational coursework on junior college attend- 
ance • 



l^The estimates from this specification yield approximate- 
ly the same information as the cr oss- tabula tion of pos tsecondary 
alternatives and vocational course level reported in tables 1, 2 
and 3. 
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Table 4 



Estimates ot Vocational Education Coetficients 
with Different Control Variables: Women 



Variable 



(1) (2) 
Never in 
School College 



(3) (4) 
Jr. Vocational 
College School 



I. No Controls 

Occupational Courses 



Home Economics 



TT. Basic Controls ' 

Occupational Courses 



Home Economics 



III. Basic Controls and 
College Ability 
*a^Occupational Courses 



Home Economics 



0 
(0 

1 

(0 



0 
(0 

0 
(0 



0 
(0 

0 
(0 



,9881** 

,0269)^ 

,3609** 
,0731) 



,6715** 
,0278) 

,7490** 
,0749) 



.6070** 
.0276) 

.6641** 
.0740) 



-0.9471** 
(0.0247) 

-1.3796** 
(0.0670) 



-0.5850** 
(0.0247) 

-0.6321** 
(0.0667) 



-0.5535** 
(0.0249) 

-0.5920** 
(0.0666) 



-0.1130** 

(0.0210) 

-0.2310** 
(0.0570) 



-0.1048** 
(0.0226) 

-0.2222** 
(0.0608) 



-0.0797** 
(0.0227) 

-0.1865** 
(0.0608) 



0 
(0 

0 
(0 



0. 
(0. 

0, 
(0, 



0, 
(0, 

0. 
(0. 



,0720** 

,0185) 

,2497** 

,0503) 



,0182 
,0201) 

,1053* 
,0541) 



,0262 
,0203) 

,1144** 

,0542) 



TV. Baric Controls and Parents' 



Schooling Desires 
Occupational Courses 



0 
(0 



.4753** 
.0274) 



-0.3565** 
(0.0237) 



-0.0550** 
(0.0232) 



-0. 

(0, 



0638** 
0212) 



Home Economics 



0 
(0 



.5362** 
.0719) 



V. Basic Controls and Friends 



Will Attend College 
Occupational Courses 



Home Economics 



VT. All Controls 

Occupational Courses 



Home Economics 



0. 
(0. 

0, 
(0. 



0. 
(0. 

0, 
(0. 



5531** 

0280) 

6140** 

0739) 



,3826** 

,0275) 

,4230** 
0710) 



-0.3837** 
(0.0622) 



-0.5035** 
(0.0251) 

-0.5392** 
(0.0663) 



-0.3166** 
(0.0241) ■ 

-0.3382** 
(0.0523) 



-0.1669** 
(0.0609) 



-0.0516** 
(0.0231) 

-0.1616** 
(0.0608) 



-0.0073 

(0.0236) 

-0.1063* 
(0.0b08) 



0. 
(0. 



0, 
(0, 

0, 
(0, 



-0, 
(0, 

0, 
(0, 



0144 
0529) 



,0020 
,0206) 

,0868 
,0543) 



,0587** 
,0206) 

,0214 
,0531) 



ERIC 



♦ ♦siqnificant at tne .10 l^vel. 
**siqnif icant at the .05 level. 

a. 'Stcindard errors are in parentheses. Basic cx)ntrols are listed in 
colurnn 1 ot appendix table A,l. All controls are listed in column 2 ot 
the same table. ^ 
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The third, fourth, and .fifth specifications introduce addi- 
tional variables that are more subjective, ^and possibly harder 
to quantify, than the variables used in the second equation. 
Nevertheless, we expect that they are excellent proxies for 
individuals' prior pos tsecondary plans. Two of the variables 
induce modest declines of 3 to 5 percentage points in the 
vocational education coefficent: the inqlividual 's own assess- 
ment of college-related ability and whether most of the indi- 
vidual's friends are planning to attend college. How^^ver , four 
additional variables measuring mother's and father's schooling 
desires induce a 23-point decrease in the vocational education 
coefficient. Taken together, all three sets of variabl^ete reduce 
>2 from -.59 to -.32, a decrease of almost 50 percent.^ If this 
value is taken as the independent effect of vocational education 
on college attendance for women, then an increase in vocational 
c.oursework of 40 percentage points (about two standard devia- 
tions) independently decreases the probability of attending 
college by about 13 percentage points. Although substantially 
smaller than estimates obtained from less complete specifica- 
tions, the effect is still large and only somewhat less than a 
change of two standard deviations in ability or class rank. 

There are some differences in these results among black, 
Hispanic, and white women, as indicated in table 5. The 
specification with no controls appears to reveal substantial 
differences in the effect of vocational education on different 
racial groups. The association between vocational education and 
choice of pos tsecondary alternative^ is much stronger for white 
women than for Hispanic or black women. These differences, 
however, diminish dramatically, although not completely, when 
control variables are added to the model. Apparently, voca- 
tional education is a better proxy for prior pos tsecondar y 
plans for white women than for other women. 

The results in table 6 indicate a similar phenomenon with 
men. With control variables in the equation, large differences 
between black, Hispanic, and white men in the effect of voca- 
tional education decline. There is weak evidence that the in- 
dependent effect of vocational education on college attendence 
is smaller for black and Hispanic men than for white men. The 
effects of vocational education on enr oilmen t in a junior col- 
lege or vocational school are large and of borderline signifi- 
cance for Hispanic males. The Hispanic coefficient is -.23 for 
junior college and .10 for postsecondar y vocational school. By 
contrast, the corresponding coefficients for white and black men 
are essentially zero. Thus, except for HisfJanic men, we find 
that after controlling for personal and family characteristics 
and parental schooling desires, high school vocational education 
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Table 5 

EsHrtlates of Vocational Education Coetticients 
witH^if ferent Control Variables By Race: Wonien 



Variable 




(1) 
Never in 

School 


(2) 
College 


(3) 

Jr. Colleqe 


(4) 

Vocational 
School 


I. No Controls 












BlacK 




0.6^"0** 
(0.0768) 


-Q.692b** 
(0.0703) 


-0.0453 
(0.0547) 


0.0859 
(0.0565) 


Hispanic 




0.6518** 
(0.1463) 


-0.6488** 
(0.1107) 


-0.0246 
(0.1214) 


0.0217 
(0.0868) 


White 




0.1009** 
(0.0272) 


-1.0514** 
(0.0252) 


-0.1465** 
(0.0215) 


0.0970** 
(0.0186) 


TT. Basic Controls 












Black 




0.4310** 
(0.079) 


-0.4174** 

(0.0695) 


-0.0550 
(0.0580) 


0.0414 
(0.0602) 


Hispanic 




0.3839** 
(0.1501) 


-0.4445** 
(0.1106) 


0.0889 
(0.1271) 


0.0284 
(0.0^22) 


White 




(5.7172*^ 
(4,0293) 


-0.6212** 
(0.0264) 


-0.1286** 
(0.0243) 


0.0327 
(0.0212) 


TTT. All Controls 












Black 




0.2843** 
(0.0771) 


-0.2698** 
(0.0667) 


-0.0035 
(0.0590) 


-0.0110 
(0.0611) 


Hispanic 




0.2592* 
(0.1536) • 


-0.3489** 
(0.1105) 


0.1314 
(0.1320) 


-0.0417 
(0.0946) 


White 




0.3791** 
(0.0293) 


-0.3149** 
(0.0261) 


-0.0140 
(0.0257) 


0.0502** 
(0.0219) 


Samplf^ Si7:e 
To^al 
Black 
Hispanic 


8,674 
1,295 
.370 











White 



7,019 



*=;iqnif icant at the .10 level. 
***^iqnif icant at the .05 level. 

a. Stanc3ard errors are in parentheses. ' Basic controls are 
column I ot appendix table A.l. All controls are listed in 
the samf^ table. 



listed in 
column 2 of 
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Table 6 



Estimates ot Vcx::ational Education Coetticiencs 
witn Ditterent Control Variables by Race: Men 





(1) 


(2) 


(3) 


(4) 




Never in 






Vocational 


Variable 


School 


College 


Jr. Colleqe 


School 












All 


0.9976** 


-1.0246** 


-0.0824** 


0.01094* 




(0.0267) 


(0.0252) 


(U. U2/U) 


/ n n 1 ^ 

• UlDO^ 


Black 


0.6092** 


-0.6212** 


-0.0751 


0.0871 




(0.0880) 


(0.0749) 


(0.0612) 


(0.0548) 


Hispanic 


0.8103** 


-0.5614** 


-0.3454** 


0.0964 




(0.1372) 


(0.1122) 


(0.1210) 


(0.0713) 


White 


1.0462** 


-1.0852** 


-0.0736** 


0.1126** 




(0.0284) 


(0.0274) 


(0.0240) 


(0.0167) 


IT. Basic Controls 










All 


0.5219** 


-0.5205** 


-0.0713** 


0.0699** 




(0.0284) 


(0.0262) 


(0 . u24H) 


^ U . Ul J 


Black 


0.3603** 


-0.3778** 


-0.040i 


0.0576 




(0.0886) 


(0.0736) 


(0.0635) 


(0.0582) 


Hispanic 


0.6395** 


-0.3951** 


-0.3543** 


0.1099 




(0.1409) 


(0.1132) 


(0.1289) 


(0.0786) 


White 


, 0.5294** 


-0.5297** 


-0.0682** 


0.0685** 




(0.0308) 


(0.0289) 


(0.0276) 


(0.0195) 


ITI. All Controls 










All 


0.3079** 


-0.3217** 


0.0117 


0.0021 




(0.0279) 


(0.0257) 


(0.0254) 


(0.0182)' 


Black 


0.2693** 


-0.2896** 


-0,0132 


0.0335 




(0.0865) 


(0.0716) 


(0.0638) 


(0.0584) 


Hispanic 


-0-.^759** 






" a.-1034 




- (0.1347) 


(0.1115) 


(0.1323) 


(0.0792) 



White 

Sample Size 

Total 

Black 

Hispanic 

White 



0.3005** 
(0.0302) 



-0.3128** 
(0.0284^ 



-0.0206 
(0.0284) 



-0.00B3 
(0.0197) 



9,222 
1,143 
404 
7,675 



♦siqniticant at the .10 level. 
**sianif icfiint at the .05 level. 

a. Standard errors are in parentheses. Basic controls are 
colunm 1 of appendix table A.l. All cor.trols are listed in 
the sane table. 7' 4 



listed in 
column 2 of 
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does not increase the likelihood of enrollment in pos tsecondar y 
vocational school. For women, in fact, there is some evidence 
of substitu tabil ity of high school and pos tsecondary vocational 
school, controlling for these other factors. When parental 
schooling desires are omitted from the moael, however, the 
vocational education coefficient absorbs some of the effects of 
parental schooling desires and becomes positive. 

Although we cannot be sure that sufficient control 
variables have been included in the equations presented in this 
section, we conclude that vocational education has an impor- 
tant effect on the choice of pos tsecondar y activity, particu- 
larly on the decision to attend college. Our results indicate 
that this effect may be as large as a 3-percent drop in the 
probability of attending college for every increase of 10 per- 
centage points in vocational education. Tests that this effect 
may be nonlinear were decidedly negative for both men and 
women. ^2 Thus, we could find no evidence that there is a 
critical threshold beyond which additional vocational education 
sharply decreases the probability of college attendance. 



l^As mentioned, there is a distinct possibility that some 
of the variables we have used as controls (e .g . , par en tal 
schooling desires) over compensate for biases in 7. 

12These results are not reported here but are available 
separately from the author. 
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APPENDIX TABLE A.l.a 



ESTIMATES OF MODEL OF P0STSBCX3NDARY CHOICE: WOMEN 





(1) 

Never in 


School 


(2) 

Colleqe 




VOL XoUi.^ 


Basic 
fontrol <5 


All 
Controls 


Basic 
Controls 


All 
Controls 


M^an 
(S.D.) 


Occupational 
Courses 


0.6715** 
(0.0278)3 


0.3826** 
(0.0275) 


-0.5850** 
(0.0247) 


-0.3166** 
(0.0241) 


0.2376 
(0.1811) 


Home Economics 


0.7490** 
(0^0749) 


0.4230** 
(0.0710) 


-0.6321** 
(0.0667) 


-0.3382** 
(0.0623) 


0.0532 
(0.0667) 


Collea^ Ability 
(Self -Assessment) 




0.0741** 
(0.0069) 


0 


-0.0137** 
(0.0060) 


1.6517 
(0.9438) 


Father's School Desires 
(Years of School) 


-0.0241** 

(0 00381 




0.0257** 
(0.0034) 


13.9573 
(1.7526) 


Mother's School Desires 
(Years of School) 


-0.0577** 
(0.0041) 




0.0602** 
(0.0036) 


14.1231 
(1.7009) 


Father's Postsecondary 
Vocational School Desires 


0.0021 
(0 01511 




-0.0571** 
(0.0133) 


0.1833 


Mother's Postsecondary 
vocational School Desires 


0.0054 
m 0144) 




-0.0767** 
(0.0127) 


0.2205 


Friends Will Attend 
Colleqe » 


-0.1286** 




0.0695** 
(0.0088) 


0.5717 


Hiqh School 
Work Experience 












0-10 


-0.0266** 
(0.0124) 


-0.0242** 


0.0080 
(0.0102) 


0.0070 
(0.0102) 


0.2487 


10-20 


0.0097 
(0.0129) 


0.0068 
fO 0121) 


-0.0285** 
(0.0114) 


-0.0231** 
(0.0106) 


0.2286 


20+ 


0.0620** 
(0.0133) 


0.0486** 
(0.0125) 


-0.0666** 
(0.0119) 


-0.0524** 
(0.0110) 


0.1993 


Black 


-0.1727** 
(0.0153) 


-0.1070** 
(0.0145) 


0.1494** 
(0.0136) 


0.0903** 
(0.0127) 


0.149i 


Hisoanic 


-0.1034** 
(0.0243) 


-0.0533** 
(0.0228) 


0.0827** 
(0.0216) 


0.0396** 
(0.0201) 


0.0426 


TpSt 


-0.1347** 
(0.0160) 


-0.0209 
(0.0154) 


0.1644** 
(0.0142) 


0.0756** 
(0.0135) 


3.0274 
(0.4464) 
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Appendix Table A.l.a (cont.) 



(1) (2) 
Never in School College 



Variable 


Basic 
Controls 


All 
Controls 


Basic 
Controls 


All 
Controls 


Mean 
(S.D.) 


Class Rank 


-0.2709** 
(0.0230) 


-0.1233** 
(0.0222) 


0.3311** 
(0.0204) 


0.2184** 
(0.0195) 


0.5838 
(0.2718) 


Parents' Income 
t"hoi]<^an(^*5^ 


-0.0039** 
(0.0012) 


-0.00002 
(O.OOli) 


0.0062** 
(0.0010) 


0.0027** 
(0.0010) 


10.3053 
(5.3841) 


Education ot 

Mother - Jjess 
Th^n Hiah School 


0.0920** 
(0.0114) 


0.0630** 
(0.0108) 


-0.0470** 
(0.0102) 


-0.0216** 
(0.0094) 


0.3280 
(0.4695) 


Education of 
Mother - College 
Degree or More 


-0.1063** 
(0.0172) 


-0.0725** 
(0.0162) 


0.1075** 
(0.0153) 


0.0692** 
(0.0142) 


0.1003 
(0.3004) 


Education of 

Father -t^ss 
Than HiQh School 


0.0705** 
(0.0114) 


0.0345** 
(0.0107) 


-0.0477** 
(0.0101) 


-0.0173* 
(0.0094) 


0.3672 
(0.4821) 


Education of 
father - College 
Deoree or More 


-0.0584** 
(0.0148) 


-0.0227 
(0.0140) 


0.1244** 
(0.0132) 


0.0888** 
(0.0122) 


0.1654 
(0.3715) 


B^rea Wage Rate 


0.0415** 
(0.0168) 


0.0227 
(0.0158) 


-0.0567** 
(0.0150) 


-0.0432** 
(0.0139) 


3.5864 
(0.5012) 


^rea UneiTiploy- 


-0.0033 
(0.0046) 


0.0029 
(0.0044) 


-0.0041 
(0.004) 


-0.0103** 
(0.0038) 


5.9245 
(1.5446) 


Rural 


-0.0107 
(0.0149) 


-0.0251* 
(0.0140) 


-0.0188 
(0.0133) 


-0.0033 
(O.Oizo) 


0.2249 
(0.41/5) 


Town 


-0.0280** 
(0.0138) 


-0.0208 
(0.0129) 


0.0014 
(0.0122) 


0.00U2 
(0.0113) 


0.2706 
(0.4443) 


rjrhan 


-0.0008 
(0.0136) 


0.0022 
(0.0128) 


-0.0088 
(0.0121) 


-0.0104 
(0.0112) 

-0.0883** 
(0.0156) 


0.2956 
(0.4563) 


South 


0.0386** 
(0.ni89) 


0.0505** 
(0.0177) 


-0.9758** 
(0.0168) 


0.3460 
(0.4757) 


Fast: 


0.0232 
(0.0163) 


0.0076 
(0.0153) 


-0.0391** 
(0.0145) 


-0.0261* 
(0.0134) 


0.2250 
(0.4176) 
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Appendix Table A.l^a (cont,) 



(1) (2) 
Never in School College 



Variable 


Basic 
Controls 


All 
("ontrcis 


Basic 
Controls 


All 
Controls 


Mean 
(S.D.) 


West 


-0.0082 
(0.0186) 


-0.0119 
(0.0175) 


-0.0849** 
(0.0166) 


-0.0822** 
(0.0153) 


0.1665 
(0.3726) 


Intercept 


0.6903** 
(0.0786) 


1.4254** 
(0.0904) 


-0.0025 
(0.0699) 


-0.9201** 
(0.0793) 






0.2516 


0.3430 


0.3091 


0.4104 




Sample Size 


8,684 


8,684 


8,684 


8,684 


8,684 



* Siqnificant at the .10 level, 
** Siqnificant at the .05 level, 
a. Standard errors are in parentheses. 
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APPENDIX TABLE A.l.b 



ESTIMATES OF MODEL OF POSTSECO^©ARY CHOICE: WOMEN 



. (3) (4) 
Junior Colle<^e Vocational School 



Variable 


Basic 
Controls 


All 
Controls 


Basic 
Controls 


All 
Controls 


Occupational Courses 


Q 

-0.1048** 
(0.0226)^ 


-0.0073 
(0.0236) 


0.0182 
(0.0201) 


-0.0587* 
(0.0206) 


Home Economics 


-0.2222** 
(0.0608) 


-0.1063* 
(0.0608) 


0.1053* 
(0.0541) 


0.0215 
(0.0531) 


Colleqe Ability 
(Self -Assessment) 




-0.0335** 
(0.0059) 




-0.0269* 
(0.0052) 


Father's School Desires 
(Years of School) 




0.0042 
(0.0033) 




-0.0059* 
(0.0029) 


Mother's School Desires 
(Years ot School) 




0.0007 
(0.0035 




-O.OOjz 
(0.0031) 


Father's Postsecondary 
Vocational School Desires 




-0.0258** 
(0.0130) 




0.0808* 
(0.0113) 


Mother's Postsecondary 
Vocational School Desires 




-0.0492** 
(0.0124) 




0.1205* 
(0.0108) 


Friends Will Attend 
Colleqe 




0.0686** 
(0.0086) 




-0.0095 
(0.0075) 


Hiqh School 
'v^iork Experience 
0-10 


0.0098 
(0.0101) 


0.0098 
(0.0100) 


0.0089 
(0.0090) 


0.0073 
(0.0087) 


10-20 


0.0083 
(0.0104) 


0.0091 
(0.0103) 


0.0105 
(0.0093) 


0.0072 
(0.0090) 


20+ 


-0.0071 
(0.0108) 


-0.0024 
(0.0107) 


0.0117 
(0.0096) 


0.0063 
(0.0094) 


Black 


0.00003 
(0.0124) 


-0.0188 
(0.0124) 


0.0232** 
(0.0110) 


0.0354* 
(0.0108) 


Hispanic 


0.0312 
(0.0198) 


0.0157 
(0.0196) 


-0.0105 
(0.0176) 


-0.0019 
(0.0171) 


Test 


-0.0010 
(0.0130) 


-0.0322** 
(0.0132) 


• -0.0288** 
(0.0115) 


-0.0224* 
(0.0115) 
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Appendix Table A.l.b (cone.) 

(3) (4) 

Junior College Vocational Scnool 

^ basic Ail Basic ?tri 



Variable 


Controls 


Controls 


Controls 


Controls 


Class Rank 


-0.0185 
(0.0186) 


-0.0712** 
(0.0190) 


-0.0418** 
(0.0166) 


-0.0240 
(0.0166) 


Parents' Inconne 
($ thousands) 


-0.0002 
(0.0009) 


-0.0012 
(0.0009) 


-0.0020** 
(0.0008) 


-0.0015* 
(0.0008) 


Education of Mother - 
Less Than Hiqh School 


-0.0227** 
(0.0093) 


-0.0172* 
(0.0092) 


-0.0224** 
(0.0082) 


-0.0242** 
(0.0080) 


Education ot i^tother- 
Colleqe Degree or More 


0.0148 
(0.0140) 


0.0073 
(0.0138) 


-0.0160 
(0.0124) 


-0.0040 
(0.0121; 


pduc^tion of Father - 
Less Than Hiqh School 


-0.0205** 
(0.0092) 


-0.0106 
(0.0092) 


-0.0023 
(0.0082) 


-0.0066 
(0.0080) 


Education of Father - 
Colleqe Degree or More 


-0.0321** 
(0.0120) 


-0.0435** 
(0.0120) 


-0.0339** 
(0.0107) 


-0.0227** 
(0.0104) 


Area Wage. Rate 


0.0340** 
(0.0137) 


0.0368** 
(0.0135) 


-0.0188 
(0.0122) 


-0.0162 
(0.0118) 


Area Unenployment Rate 


0.0156** 
(0.0038) 


0.0125** 
(0.0037) 


-0.0081** 
(0.0034) 


-0.0051 
(0.0033) 


rvLIL di. 


-0 noQ? 
(0.0121) 


-0.0015 
(0.0120) 


0.0387** 
(0.0108) 


0.0300** 
(0.0105) 


Town 


0.0111 
(0.0112) 


0.0120 
(0.0111) 


0.0155 
(0.0099) 


0.0087 
(0.0097) 


Urban 


0.0069 
(0.0111) 


0.0064 
(0.0110) 


0.0027 
(0.0098) 


0.0018 
(0.0096) 


South 


0.0722** 
(0.0153) 


0.0653** 
(0.0152) 


-0.0350** 
(C.0136) 


-0.0276** 
(0.0132) 


East 


0.0174 
(0.0132) 


0.0170 
(0.0131) 


-0.0015 
(0.0118) 


0.0015 
(0.0114) 


West 


0.1200** 
(0.0151) 


0.1170** 
(0.0150) 


-0.0268** 
(0.0134) 


-0.0229* 
(0.0131) 
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Appendix Table A.l.D (cont.) 



(3) (4) 







Junior Colleqe 


Vocational School 


■^'•ariable 




Basic 
Controls 


All 
Controls 


Basic 
Controls 


All 
Controls 


Intercept 




-0.0479 
(0.0638) 


0.0368 
(0.0774) 


•0.3601** 
(0.0567) 


0.4579** 
(0.0676) 






0.0370 


0.0589 


0.0216 


0.0793 


Sample Size 




8,684 


8,684 


^ 8,684 


8,684 


* Significant at the 
** Significant at the 


.10 
.05 


level, 
level. 









a. Standard errors are in parentheses. 
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APPEHDIX TABLE A. 2. a 
RSTIMATCS OF ^K)DEL OF POSTSECONDARY CHOICE: (vlEN 

(1) (2) 





Never m 


Scnool 




Colleqe 




Variat)le 


Basic 
Controls 


All 
Controls 


Basic 
Controls 


All 
Controls 


Mean 
(S.D.) 


Total Vocational 


n col ri* * 

(0.0284)3 


U . 3U 13^^ 
(0.0278) 


-0. 
(0. 


5205** 
U262) 


-0,3217** 
(0.0257) 


U . Z40 O 

(0.1792) 


Colleqe Ability 
(Selt-Assessment) 




0.0626** 
(0.0667) 






(0.0062) 


1.5340 
(1. 0190) 


Father's School 
Desires (Years 
of School) 




-0.0207** 
(0.0039) 






0.0232** 
(0.0036) 


14.2244 
(1*7767) 


Mother's School 
Desires (Years 
of School) 




-0.0387** 
(0.0040) . 






U » (J Job'''' 
(0.0037) 


14.3571 
(1.7481) 


Father's Post- 
secondary Vocational 
School Desires 


0. 0412** 
(0.0168) 






-0.0478** 
(0.0156) 


0. 1696 
(0.3753) 


Mother's Post- 
secondary Vocational 
School Desires 


rO.OllB 
(0.0172) 






-0.0519** 

(u . ui5y) 


0.1622- 
(0.3687) 


Friends Will Attend 
rolleqe 


-0.1598** 
(0 . 0099; 






n 1 nn c;** 
(0.0091) 


0.5480 
(0 . 4y / /) 


Hinh School 
Work Experience 














0-10 


o.no7s 

(0.0137) 


0.0174 
(0.0130) 


-0. 
(0. 


0155 
0127) 


-0.0225* 
(0.0120) 


0.2120 
(0.4087) 


l«i-20 


0.0202 
(0.0135) 


0.0277** 
(0.0128) 


0. 
(0. 


0297** 
0125) 


-13.0355** 
(d.0118) 


0.2223 
(0.4158) 


20+ 


0.0826* 
(0.0125) 


0.0673"* 
(0.0118) 


-0. 
(0. 


OB' ■;** 

01i5) 


-0.0724** 
(0.0110) 


0.3509 
(0.4773) 


Rlack 


-0.0343** 

(0.0152) 


-0.0060 
(0.0145) 


0. 

(0. 


0350** 
0140) 


0.0126 
(0.0134) 


0.1239 
(0.3295) 



o 1 
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Appendix T^ble A. 2. a (cont.) 





(1) 

Never in 


Scnool 


(2) 

Colleqe 




Variable 


Controls 


Controls 


Basic ^ 


All 
Controls 

" r 


iviean 
(S.D.) 


n loWani*^ 


(0.0229) 


-0.0543** 
(0.0218) 


0.0515** 


■N).0198 

fO 0201) 


0.0438 
(0.2047) 


i tr o U 


-0 1751** 
CO. 0150) 


-0.0440** 
(0.0149) 


0.1636** 
(0.0138) 


0.0584** 
(0.0138) 


2.9772 
(0.4530)- 


Class Rank 


-0.3668** 

f n no 1 Q^ 

^ U • UZ 17 J 


-0.2374** 


0.4543*" 
(0.0202) 


0.3506** 
(0.0197) 


0.4667 
(0.2763) 


Parents' Income 
($ thousands) 


0.0035** 
(0.0010) 


-0.0008 
(0.0010) 


0.0045** 
(0.0009) 


U.0020** 
(0.0009) 


11.2469 
(15.3855) 


•Education of 
Mother 'Less 
Than Hiqh Scnool 


0.0655** 
(0.0116) 


(\0378** 
(0.0110) 


-0.0245** 

/ n n 1 c\i\ 

\ u . UlU / } 


-0.0027 

ni IT? 1 


0.2823 


P/jucation ot 
Mother -Colleqe 
Degree cr More 


-0.0540** 
(0.0158) 


-0.0442** 
(0.0150) 


0.0732** 


U.0650** 

in 0138) 


0.1116 


Education of 
T^ather -Less 
inan HiHn ocnooi 


0.0878** 
(0.0112) 


0.0630** 
(0.0106) 


-0.0442** 
(0.0103) 


-0.0233** 
(0.0098) 


0.3427 


Education of 
Father -Colleqe 
Deqree or More 


-0.0721** 

/A m A n \ 

^ IJ • LJ i'i U J 


-U.0441** 

^U. U L J J } 


0.1253** 
(0.0129) 


0.0983** 
(0.0123) 


0.1739 


A r^? a - Ka C*^ r 


(0.0163) 


(0.0154) 


-0.0217 
(0.0150) 


-0.03U4** 
(0.0143) 


3.5882 
(0.4075) 


Area nnemploy- 
rnent Rate 


0.000002 
(0.0045) 


0.0029 
(0.0043) 


-0.0092** 
(0.0042) 


-0.0123** 
(0.0040) 


5.9512 
(1.5732) 


Rural 


0.0544** 
(0.0140) 


0.0272** 
(0.0133) 


-0.0z93** 
(0.0129), 


-0.0025 
(0.0123) 


U.2384 


Town 


0.0264** 
(0.0130) 


0.0176 
(0.0123) 


0.0027 
(0.0120) 


0.0132 
(0.0114) 


0.27iG 
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Appendix Table A.'2.a (cont*) 



(1) (2) 
Never in School C ollege 



Var iablf^ 


BaSiic 
Controls 


All 
Controls 


Basic 
Controls 


All 
Controls 


Mean 
(S.D.) 


Urban 


0.0200 
(0.0131) 


0.0234* 
(0.0124) 


, 0.0019 
(0.0121) 


O.OOOi 
(0.0115) 


0.2726 


South 


0.0185 

( U . [Ji /H) 


0.0514** 
(U. U1d9) 


-0.0448** 

(U . (Jio4) 


-0.0784** 
(U . (Jlb6) 


0,3457 




-'U . U U J D 

(0.ni58) 


(0.0150) 


(0.0146) 


-(J.(J16(J 
(0.0139) 


U . zUl / 




0.00003 
(0.0179) 


0.0124 
(0.0170) 


-0.1136** 
(0.0165) 


-0.1261** 
(0.0157) 


0.1846 


intercept 


(0.0736) 


1.1880** 
(0.0847) 


-0.0893 
(0.0678) 


-0.5650* 
(0.0783) 


1.0000 




0.2613 


0.3385 


0.3120 


0.3807 




Sample Size 


9,222 


9,222 


9,222 


9,222 


9,222 



* Siqniticant rit the .Ij level. 
** Significant at the .05 level, 
a. Standard errors are in parent-he ses . 
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i\PPENDIX TABLE A.2.b 
ESTIMATES OF MODEL OF POSTSEaM^JDARY CHOICE: MEt^ 



Variable 



(3) 

Junior College 



Basic 
Controli 



Total Vocational 

College Ability 
(Selt-Assessment ) 

Fath*^r's School Desires 
(Years of School) 

Mother's School Desires 
(Years or School) 

Father ' s Postsecondary 
Vocational Scnool Desires 



-0.0713** 
(0.0248) 



All 
Controls 



0.0117 
(0.0254) 

-0.0327** 
(0.0062) 

0.0042 
(O.OOiS) 

0.003i 
(0.0036) 

-0.0434** 
(0.0154) 



(4) 

Vocational ochool 



Basic 
Controls 



0.0699** 
(0.0179) 



All 
Controls 



0.0021 
(0.01B2) 

-0.0017 
(0.0044) 

-0.0068** 
(0.0025) 

-0.0U30 
(0.0026) 

0.0500** 
(0.0110) 



Mother's Postsecondary 
Vocational School Desires 

Friends Will Attend 
Colleqe 

Hiqh School 



Work Experience 



0-10 


0.0178 




(0.0120) ■ 


10-20 


0.0184 




(0.0118) 


?0+ 


-0.0016 




(0.0109) 


Black 


-0.0188 




(0.0132) 


Hispanic 


0.0476** 




(0.0200) 


Test 


0.0196 




(0.0131) 



-0.0355** 






0.0992** 


(0.0157) 






(0.0112) 


0.0652** 






-0.0059 


(0.0090) 






(0.0065) 


0.0152 


-0. 


0097 


-0.0102 


(0.0119) 


(0. 


0087) 


(0.0085) 


0.0185 


-0. 


0088 


-0.0107 


(0.0117) 


(0. 


0085) 


(0.0084) 


0.0062 


0. 


0058 


-0.0011 


(0.0108) 


(0. 


0079) 


(0.0077)^ 


-0.0342** 


0. 


0181* 


0.0277** 


(0.0132) 


(0. 


0096) 


(0.0095) 


0.0349-^ 


-0. 


0111 


-0.0004 ' 


(0.0199) 


(0. 


0145) 


(0.0142) 


-0.0246* 


-0. 


0081 


0.0103 


(0.0136) 


(0. 


0094) 


(0.0097) 
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Appendix Table A.2.D (cont.) 

(3) - (4) 





Junior 


Colleqe 


Vocational Scnool 


Variable 


Basic 
Controls 


All 
Controls 


Basic 
Controls 


All 
Controls 


Clas? Rank 


-0.0621** 
(0.0191) 


-0. 1147** 
(0.0194) 


-0.0253* 
(0.0138) 


0.0015 
(0.0139) 


Parents' income 
($ thousands) 


-0. 0005 
(0.0009) 


-0.0013 

(0.0009) 


-0.0005 
(0.0007) 


0.0001 
(0.0007) 


Education ot Mother- 
Jjess Than Hiqfi School 


-0. 03b0** 
(0.0101) 


-0.0278** 
(0.0101) 


-0.0050 
(0.0073) 


-0.0074 
(0.0072) 


Education of Mother™ 
College Degree or ^iDre 


-0 . 0/09 
(0.0138) 


n.0250* 
(0.0137) 


0.0017 
(0.0100) 


0.0043 
(0.0098) 


TT/^i "1 /^-^ 4~ y 

CiQUCa,T-.XOri or r cLXJIk^L 

Tjess Than Hiqh School 


— U • U4o J 

(0.0098) 


"U . U4iy 
(0.0097) 


0.0047 
(0.0070) 


0.0013 
(0.0069) 


Education ot Father" 
r'olleqe Degree or More 


-0.0300** 
(0.0122) 


-0 . 0419** 
(O.OI2I) 


-0.0232** 
(0.0088) 


-0.0123 
(0.0087) 


^rea Waqe Rate 


0.0563** 
(0.0142) 


0. 0487** 
(0.0141) 


-0.0579** 
(0.0103) 


-0.0504** 
(0.0101) 


^rea Tinemplcynent Rate 


r\ r\r\ c c\'ir 

(0.0040) 


n. 0062 

(0.0039) 


0.0023 
(0.0028) 


0.0031 
(0.0028) 


Rv^ral 


-0. 0464** 
(0.0122) 


-0.Q339** 
(0.0122) 


0,0214** 
(0.0088) 


0.0091 
(0.0087) 


Town 


(0.0114) 


0.0317** 
(0.0113) 


0.0066 
(0.0082) 


0.0009 
(0.0085) 


nrb;in 


-0.0276** 
(0.0114) 


-0.0284** 
(0.0113) 


0.0057 
(.0.0083) 


0.004b 
(0.0081) 


South 


0.0964** 
(0.0156) 


0.0823** 
(0.0155) 


-0.0701** 
(0.0113) 


-0.0552** 
(O.Oill) 




0.0401** 
(0.0139) 


0.0352** 
(0.0137) 


-0.0288** 
(0.0100) 


-0.0246** 
(0.0098) 


West 


0.1614** 
(0.0157) 


0. 1541** 
(0.0155) 


-0.0478''* 
(0.0il3) 


-0.0404** 
(0.0111) 
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Appendix Table A.2.D (cont.) 



(3) 

Junior College 



Variable 



basic All 
Controls Controls 



Tnterc^^Dt 
Sample Size 



-0.0936 
(0.0643) 

0.0462 

9,222 



0.0173 
(0.0774) 

0.0661 

9,222 



* Siqnificant at the .10 level. 
** Siqnif icanc at tne .05 level, 
a. Standard errors are iii parentheses, 



(4) 

Vocational Scnool 



Basic 
Controls 



0.3316** 
(0.0465) 



9,222 



An 

Controls 



0.359.7** 
(0.0553) 



9,222 



b3 
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Chapter 4 



The Labor Market Effects 
Of Vocation a l Education 

This chapter analyzes the effects of vocational education in 
the labor market. CXir research differs from previous evalua- 
tions of ' voca tional educa tion in thr ee major r espects . First , 
we report results based on a measure of vocational education 
that is in many ways more accurate and informative than previous 
measures of vocational education. Our definition is based on 
actual course enrollment data available in the National Longi- 
tudinal Study of the High School Class of 1972.1 

Second, we report estimates of the effects of vocational 
education on individual wages ^ hours^ and employment for 8 con- 
secutive years following high school graduation. Consequently, 
we are able to construct estimates of earnings profiles asso- 
ciated with different levels of vocational education. 

Third, we summarize differences in the economic effects of 
vocational education for the first 8 years in the work force by 
estimating the present discounted value of income associated 
with different levels of vocational education. Furthermore, 
these present value estimates are separated into components 
attributable to wages, hours, employment, and interactions among 
the three outcomes. Separate results are presented for men and 
women and for blacks artd Hispanics, by sex. 

We found evidence of important positive effects of commer- 
cial coursework for women and modest benefits from trade and 
industrial arts courses for men. Coursework in home economics 
is associated with a significant decline in earnings for women. 
Weak evidence suggests that Hispanic women gain more from com- 
mercial training than either black or white women. 

The first section presents a franiework for analyzing the 
economic effects of vocational educa tfion. We then present 
calculations of average earnings and employment associated with 
different levels of vocational education and econometric 



^In chapter 1, we compare alternative measures of voca- 
tional education. Definitions based on high school programs 
(e.g., academic, general, or vocational) were found to be poor 
measures of coursework in vocational subjects. 
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estimates of the effect of vocational education on labor market 
outcomes f and constructs estimates of agje-ear n ings profiles 
associated with different curriculums. We close the Chapter 
with a brief set of conclusions, 

A Framework for Analyzing Vocational Education 

Within the past 20 years ^ economists have devoted a great 
deal of a tten tion to studying the economics of education ^ and ^ 
in particular, the rate of return to schooling. Equations of 
the following type have typically been estimated: 

(1) log Yi = XiB + ,sSi + eir 

where Yi measures wages ^ earnings^ or income of the ith per- 
son; Si measures years of schooling;^ Xi contains other 
determinants of wages ^ such as ability and experience; and ei 
is a random error. Variations of this equation have allowed 
for nonlinear ities in the return to schooling, large threshold 
effects of obtaining a high school or college degree, endogen- 
eity of the choice of schooling, the problem of omitted variable 
vbias, especially with respect to omitted measures of ability, 
and sample selectivity . ^ In general, the evidence points to 
a substantial return to high school and college education, P^^"" 
haps in excess of the rate of return to capital investment.^ 

Improvements in the quality of instruction, and the intro- 
duction of new subjects that are more efficiently taught in the 
classroom than in the labor market can be expected to increase 
the rate of return to schooling.^ Federal, State, and local 



^Alter natively , Si can bo measured as the total number 
of academic credits. 

3see , for example. Rose (1977) and Griliches (1977) for a 
survey of some of these issues, and Griliches, Hall, and Hausman 
(1977), and Willis and Rosen (1979) for specific examples. 

^Followers of the human capital school interpret tiiis 
finding as providing evidence that schooling increases skills 
and productivity. Advocates of the screening hypothesis sugqest 
that schooling merely serves to identify highly productive indi- 
viduals from less productive individuals. 

^In the long run , of course , shbr t-run changes in rates of 
return to education can be expected to trigger changes in the 
behavior of individuals, thus inducing a general rise in the 
return to all investment. 
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policies to change student-teacher ratios, provide better facil- 
ities, and make coursework more relevant to the labor market are 
presumably motivated by this desire. Here, we are concerned 
with whether increasing the availability of vocational education 
m high school enhances the economic return to a high school 
education . 

Two types of information can be used to investigate this 
issue. First, changes over time or across different school sys- 
tems in the availability and quality of vocational education can 
be compared with corresponding changes in the economic return 
to high school education. But because other factors may also 
affect the return to education (for example., returns to alter- 
native capital investments, the availability of "student loans, 
the demand for schooling, the quality of instruction, and demo- 
graphic cycles), the independent contribution of vocational edu- 
cation may be difficult to identify. A second approach, which 
will be used here, is based on the comparison of different indi- 
viduals with different levels of vocational coursework . In this 
section, we will examine what can be learned about vocational 
education with these data. 

Suppose that academic and vocational courses differ in their 
economic benefits. The effects of academic (A^) and voca- 
tional (V^) coursework are measured by 6 and 0 , respectively, 
in th is equa t ion : 

(2 ) Yi = XiB -f Ai -f Vi -f ei , 

where is an appropriate measure of economic gain, such as 

present discounted value of lifetime income or annual in- 
•orne.^ Because total schooling is the sum of academic and 
vocational courses, we can rewrite equation 2 as 

= XiB f Si + ( - • )Vi -f ei. 

in rnoriels that I'imit analysis to individuals with a fixed level 
of 5;chooling (e.g., S^ = 12, a high school degree), the co- 
t^tfu ifMit on vocational education measures the benefits of 
/w<:.i t I f )na 1 'education relative to academic courses. ^ If this 



^Trie appr opr ia te measur e of economic gain depends on 
/.:.»-tri^M' th^^ gains (or losses) from vocational education vary 
y:^-: t. irn*^. Tnis issue will be discussed later. 

Mo ; ^ ^evaluations of vocational education fall into this 
'i*j"]'n7, for example, Grasso and Shea (1979), Meyer and Wise 
-i':i7n, Hoff^^rth (1980), and Gustman and Steinmeier (1981). 



coefficient is positive, there are benefits to in<:reasing the 
percentage of coursework devoted to vocational coursework. Con- 
sequently, estimates of equation 3 provide evidence of whether 
it would be efficient to shift individuals into additional 
vocational coursework 

As individuals take more vocational courses, however, sat- 
isfying the excess demand for vocational skills, the relative 
advantage of vocational education will fall. In the absence of 
barriers to taking more vocational education, individuals have 
a powerful incentive to shift to vocational courses up to the 
point where the gains of increased vocational coursework are 
exhausted. Consequently, estirliates of equation 3 also provide 
evidence of (1) whether individuals respond to differences in 
the benefits of alternative cutriculums or (2) the existence of 
barriers to enrollment in different cur r iculums . ^ 

So far we have treated the process of acquiring skills in 
high school as a black box. Presumably the kinds of skills 
acquired in vocational education, if any, differ substantially 
from those acquired in academic courses. In the ensuing anal- 
ysis we will distinguish three skills that are potentially 
acquired in high school: 

1. Distinct job skills that are of immediate use in the 
labor market, for example ,' typing , computer pro- 
gramming, or auto mechanics; 

2. General learning skills that enable individuals to 
learn job skills rapidly and adjust quickly to 
changing job demands; and 

3. Behavioral skills , such as discipline, good work 
habits, and the ability to perform in a competitive, 
r egimen ted env ir onmen t . 



8we may want to complicate the analysis by allowing for 
increasing or decreasing returns to concentration in vocational 
education. If there are increasing benefits to vocational 
coursework, then.it would be efficient to increase the number of 
individuals taking a high level of coursework without increasing 
the number taking one or two courses. 

^Explicit tracking of individuals into vocational or 
academic programs or into accelerated and regular courses, and 
limitations on entry to special area high schools or programs, 
are examples of potential barriers. 
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Vocdtional education presumably puts the most emphasis on teach- 
ing distinct job skills, whereas academic subjects presumably 
have a comparative advantage in teaching general learning 
sk ills . Academic and vocational courses may not differ sys- 
tematically in their instruction in behavioral sk ills . Of 
course, particular vocational or academic courses may excel in 
all thcee areas. 

Within this framework, the economic benefits of a high 
school education are a function of the total level of skills 
acquired in each category. A large estimated rate of return to 
schooling does not necessarily imply that vocational education 
teaches distinct job or general learning skills. These returns 
could De generated solely by academic training or behavioral 
skills that are taught in either curriculum. However, if we 
accept the hypothesis that courses in ma thema tics , sciences, 
English, and other academic subjects teach distinct job or 
general learning skills, then estimates of the relative effect^ 
of vocational education ( J - 6) in equation 3 provide a test of 
whether vocational education provides unique market skills.^^ 
Estimates of ( - that are close to zero provide evidence 
that academic and vocational skills are valued equally in the 
labor market. Under these conditions, the hypothesis that 
vocational courses convey no unique skills automatically, 
implies that academic courses also convey no unique skills. 

Although academic or vocational coursework may be relatively 
more or less valued in the labor market over a person's life- 
time, our characterization of the two curriculums implies vastly 
different earnings profiles over time. To illustrate, make the 
strong assumption that vocational education teaches only dis- 
tinct job skills and behavioral skills and that academic courses 
teach only general learning skills and behavioral skills. It 
is also realistic to assume that academic and vocational stu- 
dents work in different occupations, which offer different 
opportunities for on-the-job training. Jobs that offer good 
opportunities for on-the-job training will be referred to as 
Type I jobs. Jobs that offer fewe,r opportunities for such 
training will be called Type II jobs. The implications of these 
assumptions are illustrated in graph 1, which shows the earnings 
profiles of vocational and academic students in different 
o ecu pa t ions . 



J-^The hypothesis that academic or vocational courses teach 
unique skills not available in other courses cannot be directly 
tested with the data used in this research. 
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Graph 1: Age earnings profiles for individuals in different 
and with different training. 



occupations 




In Type II occupations, vocational education students have 
an earnings profile that is initially higher than the profile 
for students without vocational education. The difference 
represents lower on-the-job training costs for individuals with 
distinct job sk ills acquired in high school .H Similar ly , in 
Type I occupations, academic students learn job skills at a 
faster rate than do nonacademic students, thus lowering their 
cost of training. Vocational students in Type II occupations 
and academic students in Type I occupations will have radically 
different earninqs profiles even though their lifetime incomes 
may be the same. 12 rpj^^ model can be easily generalized to a 
large number of occupations characterized by different 
oppor tun ities for on-the-job training. 

This analysis implies that vocational education should be 
evaluated on the basis of lifetime earnings profiles rather than 
on the basis of a single estimate of the effect of vocational 
education. 1^ Unfortunately, almost all previous evaluations 
of vocational education have ignored the possibility of dif- 
ferences over time in earnings effects Such differences can 
be compared by calculating the present discounted value (PV) of 
earnings differentials over the life of the individual : 1^ 
T 

(4) PV = L ' 

t-0 (l-^r)t 

Where is the difference in earnings in year t, and r is the 
rate at which earnings are discounted back to the present. 



^Gustman and Steinmeier (1980) analyzed this possibility. 

^^if discount rates are not the same for all individuals, 
then only some individuals will be exactly indifferent between 
alternative income streams. Individuals with high discount 
rates will prefer income sooner rather than later. 

^^Other factors, in addition to the ones mentioned here, 
may also contribute to differences in earnings profiles, for 
example, different rates of skill obsolescence, differences in 
implicit long-term contracts, and differences in the role of 
seniority in collective bargaining agreements. 

1-^Hanoch (1967) constructed estimates of earnings profiles 
associated with different levels of schooling. He produced 
estimates of the internal rate of return attributable to cha nge s 
in the number o£ years of schooling. 
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Finally, we consider the fact that many individuals do not 
enter the labor market directly after high school, but rather 
attend pos tsecondar y vocational school, junior college, or 
college. The relative value of vocational education may differ 
substantially depending on the individual's pos tsecondar y act iv- 
ity. Students with distinct job skills acquired in vocational 
education may effectively diminish the value of their ^ vocational 
training by entering the labor market for college graduates. 
Moreover, students without substantial academic training may 
gain less from college than would individuals with more academic 
training. The issue is' important because individuals with dif- 
fering levels of vocational education are found in all four 
postsecondary activities (chapter 3). For policy purposes, the 
average value of vocational education over all four labor 
markets is a more relevant measure of its effectiveness than an 
evaluation based on a single l,abor market. This can be 
written symbolically as 

4 

(5) PV = L Pi PVi, 
i=l 

j^here PV is the average valuation of vocational education, PV^ 
is the present value of earnings differentials in the ith labor 
market, and Pi is the percentage of the population in the ith 
activity. This formulation implies that if vocational education 
has a relatively negative effect on the income of college g^^ad- 
uates, it could be counterbalanced, more or less, by a positive 
effect in other postsecondary activities. In fact, if an equi- 
librium IS reached, differences in expected benefits from voca- 
tional education ar;e likeLy to be exactly offsetting for those 
individuals on the margin. Consequently, evidence that 
vocational education generates economic gains in a particular 
labor market does not, by itself, prove that, overall, individ- 
uals would gain from additional vocational education. This con- 
clusion depends on evidence from all labor markets. Following 
most of the previous research on vocational education, this 



i^However, knowledge of the effectiveness of vocational 
education in different labor markets is an impor tan t sour ce of 
information for designing vocational education for different 
types of people with different interests and needs. 

i^Equil ibr ium is defined here as a situation in which 
individuals have no economic incentive to change their level o 
vocat lonal cou t sework . 
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chapter will focus on the economic effects of vocational educa- 
tion for individuals who directly enter the labor force after 
high school. In future work, we will examine the effects of 
vocational education in alternative labor markets and obtain 
estimates of the average valuation of vocational education. 

The analysis in this section has reached three main conclu- 
sions that will influence the empirical analysis in later 
sections . 

1. We should evaluate the economic benefits of vocational 
educa tion on the bas is of differ ences in the pr esen t 
value of lifetime income, rather than on differences 
in income for a single arbitrary year. 

2. We should test the hypothesis that there are differ- 
ences in earnings profi^le^s between individuals with 
different levels of voca t^iT5'nal education. This is 
implied by the assumption that vocational education 
emphasizes teaching distinct job skills as opposed to 
gener al learn ing sk ills . 

3. Estimates of the effect of vocational education in 
individual labor markets (e.g., the labor markets for 
high school or college graduates) are only one part of 
the overall evaluation of vocational education in the 
labor market. A complete evaluation of vocational 
education depends on evidence of the relative effec- 
tiveness of vocational education in all labor markets. 

Average Labor Market Outcomes by Race and Sex 

As noted, the empirical analysis is based on the National 
Longitudinal Survey of the High School Class of 1972 (NLS72) , a 
data set that consists of a single cohort of 23,000 men and 
women, all of whom were seniors in the spring of 1972. Individ- 
uals were sampled randomly from about 1,300 high schools. 
Schools were selected as a stratified random sample in order to 
over r epr esen t minor ity and disadvan taged students . 
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Theoretical considerations suggest the importance of obser 
vations on the lifetime earnings of individuals. Most longi- 
tudinal data sets fail to satisfy this requirement, and the 
NLS72 is no exception. However, annual data on wages, hours, 
earnings, and weeks worked are available for 8 consecutive 
years after high school graduation. Our analysis is based on 
these 8 years of data. 
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Individuals were asked to report their hours and weekly earn- 
ings in October and the number of weeks employed from October to 
October of each year. Wages and earnings have been deflated by 
the October consumer price index for each year so that changes 
over time in income reflect real, as opposed to nominal, earnings 
growth. Although we allow vocational education to have different 
effects on the three components of annual earnings (hourly wages, 
weekly hours, and annual weeks worked), these estimates are com- 
bined to obtain a single estimate of the effect of vocational 
education on annual earnings. Individuals were also asked to es- 
timate their calendar year earnings from January through December 
of each year. Because individuals were surveyed in October, this 
estimate of annual earnings is, in part, based on a forecast of 
individual earnings in the fourth quarter. Estimates based on 
this model are likely to be less reliable than our other esti- 
mates. Nevertheless, they provide a convenient check on the 
consistency of the empirical results. 

Vocational education is measured by the number of courses in 
vocational subjects as a percentage of total courses. Chapter 1 
analyzed a variety of measures of vocational education, and 
concluded that the best measure of participation in vocational 
education is based on actual course enrollment data. Categori- 
cal measures of vocational education, which have been used 
extensively in previous research on vocational education, were 
found to be prone to substantial measurement error. In particu- 
lar, many individuals identified- as being -.n an academic program 
were found to take more vocational coursework than did individ- 
uals in a vocational program. The premise that individuals fit 
neatly into one of three or more standard programs (e.g., 
academic, general, commercial, technical) appears to be false 
(chapter 1) .17 ,18 



17a measure of vocational education based on the level of 
vocational coursework also permits a number of new questions to 
be asked: Does the intensity or level of v.ocational education 
affect earnings? Are these effects diminishing or increasing 
with the level of vocational education? Are there interactions 
between coursework in vocational subjects, math, science, and 
Engl ish? 

l^Although we will not comment extensively on the results, 
appendix table A-3 presents econometric estimates of earnings 
and weeks worked equations for alternative definitions of 
vocational education. 
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Table 1 presents calculations of average weekly earnings and 
average annual weeks worked by level of vocational coursework 
for selected years over the period 1972 to 1979. Individuals 
are grouped into three categories on the basis of their voca- 
tional coursework: (1) low participation in vocational educa- 
ntion, 0 to 15 percent; (2) medium participation, 15 to 35 
percent; and (3) high participation, 35 percent and over. Of 
course, differences in earnings and employment depend on a 
variety of other factors such as ability, motivation, and fam- 
ily background. Consequently, di f f er ences , in unconditional 
means cannot be attributed solely to differences in vocational 
education. Nevertheless, simple averages of earnings and em- 
ployment provide a rough indication of whether vocational 
education has any effects in the labor market. Causal esti- 
mates of the effect of vocational education on income will be 
presented in the next section. 

Results for all women are presented in the top half of 
table l.a, and table l.c shows the results for black, Hispanic, 
and white women. In general, vocational education seems to be 
associated with gains in weekly earnings and weeks worked, 
although differences in employment vanish by 1979. Employment 
differences associated with vocational education seem to be 
much larger for Hispanic women than for black and white women. 
In 1976, Hispanic women in the high category worked 42 weeks a 
year, compared with 32 weeks a year in the low category, a 
difference of 10 weeks a year. Comparable differences between 
the high and low categories in 1976 were 7 weeks and 5 weeks 
for black women and white women, respectively. These gains 
were almost completely eroded by 1979 for all ethnic groups. 

For all three ethnic groups, differences in earnings seemed 
to fluctuate over time. In general, earnings differentials 
tended to be quite large in 1972 and in 1976. For example, in 
1972 Hispanic women in the high category earned $23 more per 
week than did individuals in the low category. After 1972, how- 
ever , earnings differentials fell rapidly for Hispanic women. 
In 1979, differences in weekly earnings for high and low indi- 
viduals were $2, $4, and $8, for black, Hispanic, and white 
.women, respectively. 

The results for men look different. Vocational education 
was associated with both large gains and large losses for 
Hispanic men. Differences in weekly earnings between indivi- 
duals in the high and low categories ranged from $19 to $21 
over the years 1972, 1974, and 1976. By 1979, however, the 
earnings differential was negative. Employment differentials 
were large and negative for Hispanic men, except in 1979. In 
1973, Hispanic men in the high category worked 7 fewer weeks 
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Table l.a 



Average Weekly Earnings and Annual Weeks Worked by 
Level of Participation in Vocational Education 



Vocational Level 
by Grou2^(%) 



1972 



Weekly Earnings ($ 1972) 



1974 



1976 



1979 



1973 



Annual Weeks Worked 



1974 



1976 



1979 



Women 

Low 
0-15 



75.41 
(36.70)^ 
616 



87.57 
(37.80) 
576 



87.73 
(37.65) 
557 



86.21 
(40.01) 
488 



32.54 
(19.42) 
892 



30.78 1^ 
(20.98) 
882 



29.24 
(2i.82) 
848 



32.44 
(21.67) 
607 



Medium 
15-35 



75 .37 
(33.24) 
754 



86.01 
(30.95) 
741 



94.04 
(39.77) 
709 



89.99 
(42.09) 
650 



33.71 
(18.95) 
1, 108 



31.80 
(21.07) 
1, 104 



31 .12 
(21.53) 
1,073 



32 .61 
(21 .66) 
831 



High 
35+ 

Men 



Low 
0-15 



Med i um 
15-35 



High 
3 5+ 



81.91 89.47 98.78 92.74 37.51 35.76 34.31 33.84 

(32.15) (27.47) (36.97) (40.58) (J.8.14) (20.36) (21.28) (21.81) 

984 930 877 725 282 1,264 1,235 962 

105.10 130.33 140.23 151.56 40.86 44.57 44.64 47.27 

(48.53) (58.84) (55.18) (61.73) (15.73) (13.47) (13.12) (10.52) 

505 531 523 341 614 560 557 352 



108.73 



129.28 



(51.94) (SA<TH 
870 ^^^7 \ 




133 .54 

(56.73) 

1,167 



141 .52 

(57.59) 

947 

146.04 

(62.25) 

1,154 



152.92 

(63.03) 

656 

159.40 

(67.01) 

843 



41 .80 
(15.25) 
1,043 

42.17 
(14.50) 
1,263 



45 .20 
(12.70) 
983 

44.20 
(13.37) 
1,219 



44.91 

(13.06) 
972 

44.89 
(12.74) 
1,216 



47 .63 
(10.46) 
674 

47.42 
(10.35) 
878 



a . 

error. 



Standard, errors are in parentheses. The sample size for each statistic is shown below the standard 



The vocational level for women does not include courses in home economics. The sample includes 
individuals with 12 years of schooling as of 1976. A number of individuals who attended school for 
the first time after 1976 were also excluded from the 1979 calculations. 
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Table l.b 



Average Weekly Earnings and Annual Weeks Worked by 
Level of Participation in Vocational Education: Men 



Vocational Level 
by Group(%) 




Weekly Earning 


s ($ 1972) 






Annual Weeks 


Worked 




1972 


1974 


1976 


1979 


1973 


1974 


1976 


1979 


Black Men 


















Low 


99.67 


121 .00 


125 .82 


123.68 


3€ .18 


39.33 


43 . 53 


45 .56 


0-15 


(49.31)^ 


(64.30) 


(56.01) 


(60.98) 


(17.97) 


(18.49) 


(14.85) 


(13.61) 




87 


86 


89 


55 


110 


100 


94 


57 


Medium 


101 .69 


118.51 


125.25 


129.08 


37.98 


44.41 


44.07 


45.91 


15-35 


(53.03) 


(52.36) 


(55.35) 


(55.26) 


(17.85) 


(13 .48) 


(14.19) 


(13.26) 




166 


181 


184 


129 


208 


189 


181 


128 


High 


109.41 


120.75 


119.24 


138.05 


37.00 


41^03 


40.53 


44.87 


35+ 


(46.35) 


(55.14) 


(54.93) 


(61.76) 


(17.71) 


(15.89) 


(17.39) 


(14.22) 




121 


142 


141 


95 


153 


154 


155 


95 


Hispanic Men 


















Low 


87 .00 


112.57 


124.00 


152.66 


41 .62 


44.89 


48.26 


43.62 


0-15 


(36.45) 


(45.73) 


(45.24) 


(48.31) 


(14.40) 


(12.86) 


(10.96) 


(17.15) 




22 


24 


27 


15 


29 


27 


23 


16 


Medium 


105.30 


125.69 


135.72 


148.10 


41.64 


45.26 


45.16 


47.55 


15-35 


(69.10) 


(56.32) 


(58.54) 


(50.03) 


(15.67) 


(11.74) 


(12.13) 


(11.70) 




40 


49 


50 


31 


50 


53 


51 


29 


High 


108.26 


131 .21 


144.17 


149.84 


34.65 


38.82 


43.00 


47.28 


35+ 


(51.22) 


(61.12) 


(68.62) 


(74.38) 


(19.40) 


(18.54) 


(13.75) 


(12.41) 




55 


65 


59 


49 


69 


66 


62 


53 



103 
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table 1 .b (cont . ) 



Vocational Level 
by Group ( % ) 




Weekly Earnings 


($ 1972) 






Annual 


Weeks Worked 




1972 


1974 


1976 


1979 


1973 


1974 


1976 


1979 


White Men 


















Low 


107.31 


133 . 25 


144.46 


157.16 


41.90 


45.76 


44.69 


48.39 


0-15 


(48.73) 


(58.08) 


(54.98) 


(61.19) 


(15.08) 


(11.78) 


(12.82) 


(9.17) 




396 


421 


407 


271 


475 


433 


440 


279 


Medium 


110.69 


132.28 


146.09 


159.43 


42.82 


45.40 


45.10 


48.06 


15-35 


(50.39) 


(54.91) 


(57.37) 


(64.21) 


(14.31) 


(12.56) 


(12.78) 


(9.54) 




664 


707 


714 


496 


785 


741 


740 


517 


High 


114.98 


135.59 


150.12 


162.97 


43.43 


45.04 


45.68 


47.76 


35+ 


(52.08) 


(56.46) 


(61.93) 


(66.64) 


(13.24) 


(12.36) 


(11.65) 


(9.53) 




939 


960 


954 . 


699 


1,041 


999 


999 


730 



a. Standard errors are in parentheses. 

The sample size is shown below the standard error. 
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Table l.c 







Average Weekly 


Earnings 


and Annual 


WeekiS Worked 


by 










Level of Participation in 


Vocational 


Education: 


Women 






Vocational Level 


Weekly Earnings ($ 


1972) 






Annual 


Weeks Worked 




by Grq|Fp(%) 


1972 


1974 


1976 


1979 


1973 


1974 


1976 


1979 


Black Women 


















Low 


74.98 


88.32 


88.62 


^0.44 


27.09 


27 .90 


29.48 


35.29 


0-15 


(36.55) 


a 

(41.77) 


(39.28) 


( 38 . 19 ) 


(20.04) 


(20.44) 


(21 .61 ) 


(20.56) 




107 


115 


126 


98 


162 


178 


172 


117 


Medium 


77.26 


86. 94 


93 .98 


97.44 


27.48 


26.99 


32.29 


40.19 


15-35 


(31.81) 


(33.42) 


(36.88) 


(49.83) 


(19.46) 


(21 .67) 


(21.21) . 


(18.52) 




97 


112 


133 


120 


172 


174 


171 


134 


High 


86.08 


92.24 


X \_/ . ^ *T 


91.98 


30.75 


32.75 


36.47 


35.36 


35+ 


(29.60) 


(27.15) 


(42.48) 


(35.97) 


(20.51) 


(20.34) 


(20.68) 


(20.90) 




90 


95 


98 


65 


130 


126 


119 


77 


Hispanic Women 


















Low 


65.19 


87.71 


81.53 


86.7 3 


27.76 


29.04 


32.26 


36.73 


0-15 


(39.76) 


(37.88) 


(22.06) 


(23.58) 


(19.30) 


(21.49) 


(22.48) 


(19.34) 




26 


30 


25 


22 


46 


44 


38 


25 


Medium 


75.06 


88.73 


99.97 


84.24 


29.47 


29.73 


31.83 


35.00 


15-35 


(46.80) 


(34.80) 


(41.44) 


(36.19) 


(19.05) 


(21 .19) 


(20.90) 


(20.20) 




34 


39 


38 


35 


55 


52 


52 


40 


High 


88.34 


94.36 


103.10 


90.13 


35.23 


38.80 


41.97 


38.34 


3 5+ 


(33.08) 


(26.64) 


(32.82) 


(35.03) 


(19.13) 


(18.71) 


(16.74) 


(17.99) 




44 


53 


51 


43 


62 


64 


58 


50 
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table l.c (cont.) 



Vocational Level >, Weekly Earnings ($1972) Annual Weeks Worked 

by Group (%) " I 19.72 1974 1976 1979 1973 1974 1976 1979 



White Women 



Low 74.91 87.36 87.83 85.05 34.15 31.69 28.99 ^1.49 

0-15 (36.58) (36.76) (37.93) (41.24) (19.02) (21.04) (21.86) (22.01) 



483 



431 406 368 684 660 638 465 



Medium 75.09 85.66 93.64 88.60 35.19 32.88 30.85 ,3°-^^, 

15-35 (32.62) (30.23) (40.37) (40.26) (18.57) (20.82) (21.64) (22.02) 

623 590 538 495 • 881 878 850 657 

Hiqh 81.14 88.80 97.88 93.00 38.45 35.93 ^3.65 ^3.43 

35+ f3?.33^ (27.54) (36.43) (41.44) (17.60) (20.44) (21.49) (22.08) 



(32.33) (27.54) (36.43) (41.44) „ „ . 
850 • 782 728 617 1,090 1,074 1,058 835 

a. Standard errors are in parentheses. 
The sample size is shown below the standard error. 



than did' individuals with less vocational education. Employment 
differentials were somewhat negative for black men and essen- 
tially zero for white men throughout the period. Earnings 
differentials fluctuated between positive and negative values 
for both black and white men. 

Next we will present esl-.imates of the effect of vocational 
education on wage rates, hours, and annual weeks worked that 
control for other important determinants of these outcomes. 

Empirical Estimates of the Relative 
Effects of Vocational Education on Income 

Most of the previous research on vocational education has 
defined the high school curriculum in terms of mutually ex- 
clusive, categorical variables (e.g., academic, general, 
commercial, or technical programs). Earlier, however, we argued 
that it is preferable to define vocational education on the 
basis of actual course enrollment data.^^ Use of such data 
allows us to test the hypothesis that the effect of vocational 
education on earnings and employment is nonlinear, that is, 
increasing or decreasing with the level of vocational educa-- 
tion. Also, vocational education may interact with other 
subjects such as mathematics, science, and English in the deter- 
mination of earnings and employment. Of course, the interpre- 
tation of the estimated effect of vocational education on income 
will be highly dependent on which course variables are included 
in the equation. In the results reported in this chapter, 
measures of vocational education are the only course variables 
included in the equations. Thus, the coefficient on the 
percentage of courses taken in vocational education should be 
interpreted as the change in income that is associated with an 
increase in vocational coursework and an equivalent decrease in 
academic coursework .20 ,21 



l^See also chapter 1. 

20since all individuals in our data set are high school 
graduates and took approximately the same number of courses, 
vocational coursework can be increased only at the expense of 
academic coursework. 

2lThe effect of an increase in vocational education 
(decrease in academic coursework) of 20 percentage points can 
be found by multiplying our vocational education coefficients 
by 0.20. 
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The estimates reported in all tables are based on a speci- 
fication that includes individual ability, class rank, parents' 
income, marital status, number of dependents, area wages and 
unemployment, high school work experience, and a set of regional 
indicators. For the most part, these variables are determined 
prior to, or independently of, vocational education. We have 
excluded , however , - accumulated work exper ience , on-the-job 
training, job tenure, and a union indicator from the specifi- 
cation because these variables are likely to be determined, in 
part, by vocational education. The theoretical discussion 
earlier suggested the existence of an important link between 
the level of vocational education and subsequent on-the-job 
training . Although estimates of the complete equations are of 
interest in their own right, we will focus primarily on the 
results pertaining to vocational education . Estimates of the 
complete equations ara presented in appendix tables A.l and A. 2 
for women and men. sAnple statistics for all variables are 
given in appendix table A. 4. The tables presented in the text 
contain estimates of the effect of vocational education on log 
wages, log hours, and annual weeks worked. Together, these 
three outcomes determine annual income. We also present esti- 
mates based on an alternative measure of annual income to pro- 
vide a check on the consistency of the empirical results. 22 

Estimates of the effects of vocational education on women 
are presented in table 2. Three different types of vocational 
education were distinguished: commercial, technical, 23 and 
home economics. Commercial coursework is by far the dominant 
vocational subject f6r women--over 80 percent of all women take 
some commercial cour sewor k . 24 jn our sample, the average 
level of commercial coursework was 29 percent. 

The data in table 2 strongly suggest that commercial courses 
raise the income of women during the first decade after high 
school. Although the estimates for technical and home economics 
courses are f r equen tly imprecise , it seems likely that cour se- 
work in home economics is associated with a significant decrease 
in income, throughout the period 1972 to 1979. Coursework in 



22see page 93 for a discussion of the different labor 
market outcomes. 

23Technicai subjects include trade, industrial arts, 
agriculture, health, and distributive education. 

24see chapter 1 for a detailed analysis of the typical 
course profiles for men and women. 
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Table 2 



Estimates of the Effects of Vocational 
Education on Labor Market Outcomes: Women 





1972 


1973 


1974 


1975 


1976 


1977 


1978 


1979 


Log 

Wage Eq« 


















Commercial 


0.1754*? 
(0.0449) 


0.1599** 
(0.0461) 


0.0551 
(0.0404) 


0.0129 
(0.0442) 


0.1567** 
(0.0430) 


0.0595 
(0.0521) 


0.0825 
(0.0523) 


0.0412 
(0.0555) 


Technical 


0.3530** 

(0.1159) 


•0.2198* 
(0.1209) 


-0.1143 
(0.1019) 


-0.1953* 
(0.1129) 


-0.0914 
(0.1115) 


0.0290 
(0.1428) 


-0.1233 
(0.1417) 


-0.1134 
(0.1504) 


Home 

Economics 


0.0060 
(0.1165) 


-0.0534 
(0.1199) 


-0.1276 
(0.1030) 


-0.3449** 

(0.1113) 


-0.4014** 

(0.1077) 


-0.3804** 

(0.1288) 


-0.4225** 

(0.1298) 


-0. 5153* 
(0.1367) 


r2 


0.0715 


0.0815 


0.091t) 


0.0955 


0.1261 


0.0829 


0.0944 


0.1004 


Sample Size 


1,813 


1,757 


1,797 


1,804 


1,765 


1,452 


1,456 


1,412 


Log 

Hours Eg. 


















Commercial 


0.1109** 
(0.0476) 


0.0302 
(0.0390) 


0.0406 
(0.0336) 


0.0752** 
(0.0380) 


0.1423** 

(0.0400) 


0.0084 
(0.0454) 


0.0362 
(0.0480) 


0.1042* 

(0.0581) 


Technical 


-0.3304** 

(0.1228) 


-0.1081 
(0.1024) 


-0.0518 
(0.0847) 


-0.1496 
(0.0971) 


0.0505 
(0.1039) 


0.0925 
(0.1242) 


0.0594 

(0.1299) 


0.1049 

(0.1573) 


Home 

Economics 


0.0778 
(0.1235) 


0.1237 
(0.1016) 


0.0206 
(0.0856) 


-0.0482 
(0.0957) 


0.1061 
(0.1004) 


-0.1309 
(0.1120) 


0.0647 

(0.1191) 


0.2346 
(0.1430) 


r2 


0.0425 


0.0236 


0.0340 


0.0230 


0.0283 


0.0340 


0.0573 


0.0419 


Sample Size 


ir813 


1,757 


1,797 


1,804 


1,765 


1,452 


1,456 


1,412 
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Table 2 (cont.) 










1972 


1973 


1974 


1975 1976 


1977 


1978 


1979 




Weeks 

Worked Eq* 
















Commercial — 


8.0364^^ 
(2.0429) 


8.9275^^ 

(2.1538) 


12.0211*^ 10.6892^^ 
(2.3832) (2.3132) 


6.3166^^ 

(2.8277) 


7.4002^^ 

(2.7983) 


2.8991 
(2.8278) 




Technical 


-4.9843 

(5.1063) 


-1.5007 
(5.2546) 


10.6620^ 4.1391 
(5.9744) (5.8838) 


-9.5097 
(7.3343) 


-3.4137 
(7.2664) 


-9.8187 
( 7 . 3403 ) 




Home 

Economics 


-5.6015 
(5.0869) 


-2.5420 
(5.2962) 


1.7073 -2.8013 
(5.9052) (5.7167) 


-4.9113 
(6.9776) 


-5.5199 
(6.8944) 


-3.3233 
(6.9218) 




r2 


0.1877 


0.1830 


0.1170 0.1402 


0.1121 


0.1298 


0.1347 




Sample Size 


2,431 


2,643 


2,575 2,624 


1,966 


1,965 


1,854 


M 
O 


Annual 
Income 
















Commercial 


1278. 285^^ 
(344.6485) 


1282. 068^^ 
(258.7165) 


1480. 162^^ 1542. 34^^ 
(289.612) (303.8967) 


1195. 823^* 
(378.3249) 


1312. 702^^ 
(395.8181) 


622.9515 
(412.2374) 




Technical — 


-116.8872 
(933.6934) 


861.2560 
(635.9072) 


642.6248 -170.5490 
(723.6553) (768.5397) 


-1154.41 
(995.1213) 


-1040.83 
(1051.701) 


-540.5251 
(1100.075) 




Home . 
Economics 


355.4147 

(852.3285) 


-536.3367 
(643.4977) 


-871.7802 -1234.69 
(728.2574) (760.6394) 


-1692. 99^^ 
(928.5117) 


-726.0629 
(975.5432) 


-507.7139 
(1012.953) 






0.1738 


0.1471 


0.1046 0.1126 


0.1029 


0.1012 


0.0970 ' 




Sample Size 


1,087 


2,362 


2,503 2,510 


1,909 


1,913 


1,779 




•Significant at the 
••Significant at the 


.10 level. 
.05 level. 














a. Standard errors are in parenthesea 














Notes: The regressions for 1972-1976 include individuals with 12 years of schooling as of 1976 
individuals who attended school for the first time after 1976 were also excluded from the 1977-1979 
regressions also include the set of variables listed in appendix table A.l. 


A number of 
regressions • 
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technical subjects tends to generate some gains in wages in 
1972 and 1973 and losses throughout the remaining 6 years. The 
effect of technical coursework on employment is , for the most 
part, negative. This latter finding may reflect difficulties 
faced by women in obtaining employment in fields traditionally 
dominated by men. 

The effects of commercial coursework on wages, hours, and 
weeks worked follow a general pattern that is consistent with 
the theoretical model presented earlier. In 1972, an increase 
in commercial coursework of 40 percentage points (about two 
standard deviations) stimulated an increase in wages of 7 
percent, an increase in hours worked of 4.5 percent, and an 
increase in employment of 3 weeks per year. By 1979, these 
effects had declined substantially. An identical increase in 
commercial coursework was associated with an increase in wages 
of 1.5 percent and an increase in employment of 1 week per year. 
These effects are presented in graph 2. Although the effect of 
commercial courses on weekly hours is somewhat unstable, the 
effect on wages and employment clearly declines over time.25 

These results are consistent with the hypothesis that 
individuals initially receive significant economic benefits from 
acquiring distinct commercial skills in vocational education. 
Furthermore, these benefits decline over time, as predicted by 
the model. Because we observed only 8 years of a typical 40- 
to 45-year working life, we are not yet able to observe whether 
negative earnings differentials arise between individuals with 
different amounts of commercial education. Confirmation of this 
theoretical prediction will have to await the availability of 
additional data. 

, Estimates of the effects of vocational education on men are 
presented in table 3. Three different types of vocational edu- 
cation were distinguished: commercial, trade and industrial 
arts, and other technical courses. Over 60 percent of all men 
take some coursework in trade and industrial arts. Somewhat 
less than 60 percent of all men take commercial courses. 26 as 



25The fact that the coefficients exhibit some instability 
is to be expected since they are estimates of unknown population 
parameters with some variance. This lends additional support 
to the strategy of evaluating vocational education on the basis 
of a large number of years. 

26For more details, see chapter 1. 
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Graph 2: The effect of commercial couraet on wages, hours, 
ana wmks wotkmi oy woffnon. 














Table 3 


















Estimates 

Education 


of the Effects 
on Labor Market 


of Vocational 
Outcomes: Men 












1972 


1973 


1974 


1975 


1976 


1977 


1978 


ft 

1979 




Log 

Wage Eq. 




















Commercial 


0.0309 
(0.0793) 


0.0420 
(0.0797) 


-0.1739** 
(0.0792) 


-0.0242 

(0.0775) 


-0.0599 
(0.0767) 


0.0612 
(0.0936) 


0.1337 
(0.0953) 


0.1280 
(0.0991) 




Trade & 

Industrial 

Arts 


0.2055** 
(0.0549) 


0.0815 
(0.0557) 


0.0497 

(0.0559) 


0.0743 
(0.0540) 


0.0929* 
(0.0525) 


0.0074 
(0.0664) 


0.0871 
(0.0665) 


0.0706 
(0.0690) 




Other 
Technical 


0.3903** 

(0.1156) 


0.1094 
(0.1186) 


-0.2518** 
(0.1119) 


-0.0241 
(0.1076) 


-0.1969* 
(0.1079) 


0.1146 

(0.1271) 


-0.0678 
(0.1279) 


-0.1781 
(0.1311) 


O 


r2 


0.0436 


0.0691 


0.1016 


0.0826 


0.1174 


0.1096 


0.1277 


0.1449 




Sample Size 


1,891 


1,825 


1,977 


2,003 


2,084 


1,422 


1,429 


1,372 




Log 

Hours Eq. 




















Commercial 


0.0962 
(0.0666) 


-0.0570 
(0.0476) 


0.0256 
(0.0444) 


0.0095 
(0.0397) 


0.0159 
(0.0382) 


-0.0053 
(0.0417) 


-0.0603 

(0.0395) 


-0.0444 

(0.0472) 




Trade It 

Industrial 

Arts 


0.0559 
(0.0461) 


0.0644* 

(0.0333) 


0.0294 

(0.0313) 


-0.0117 
(0.0276) 


-0.0531** 

(0.0262) 


-0.0179 
(0.0296) 


-0.0223 
(0,0276) 


-0.0026 
(0.0328) 




Other 
Technical 


-0.0128 
(0.0971) 


0.0950 
(0.0709) 


0.0760 
(0.0627) 


0.0359 
(0.0551) 


0.C396 
(0.0537) 


-0.0200 
(0.0567) 


0.0166 
(0.0530) 


0.1313** 
(0.0624) 




r2 


0.0292 


0.0438 


0.0485 


0.0237 


0.0381 


0.0324 


0.0453 


0.0517 




Sample Site 


1,891 


1,825 


1,977 


2,003 


2,084 


1,422 


1,429 


1,372 
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* 




^ ^ 



Weeks 
Worked Eg. 



o 



Commercial 



Trade 

Industrial 

Arts 

Other 
Technical 



Sample Size 

Annual 
Income 

Commercial 



Trade and 
Industrial Arts 

Other 
Technical 



Sample Size 



1.0811 
(3.0336) 

3.3753 
(2.1051) 



6.3600 
(4.4751) 

0.0997 

2,022 



258.9923 
(761.6318) 

X478.1510** 

^ (526.9718) 

•y „ 

1472.411 

(1106.5190) 

0.1146 

1,207 



0.8594 
(2.4641) 

-1.2317 
(1.7505) 



-0.1501 
(3.5409) 

^0.0628 

2,234 



175.9560 
(567.6735) 

742.2461* 
(398.5082) 

-279.3533 
(818.6724) 

0.1264 

2,130 



♦Significant at the .10 level. 
♦♦Significant at the .05 level. 

a. Standard errors are in parentheses, 

Notes: see table 2. 
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Table 3 (cont . ) 
1975 1976 



1977 



1978 



1979 



-2.2645 
(2.6752) 

1.9657 
(1.8466) 



5.1606 
(3.6990) 

0.0686 

2,160 



1.3428 
(2.5302) 

0.7075 
(1.7437) 



2.5160 
(3.4965) 

0.0547 

2,249 



5.3395* 
(2 .8190) 

2.4780 
(1.9733) 



2.7750 
(3.7796) 

0 . 0407 

1,531 



3.6234 

(2.6767) 

0.1038 
(1.8745) 



-1.4203 
(3.5684) 

0.0344 

1,534 



1.8346 

(2.6062) 

-0.3777 
(1.8015) 



-0.9068 
(3.4388) 

0.0497 

1,461 



88.5688 
(605.9548) 


120.2276 
(622.8759) 


1292 
(853 


.2590 
.5290) 


336.9118 
(906.4546) 


-52.3207 
(911.2219) 


667.0988 
(420.3137) 


845.0077** 
(427.9745) 


670 
(598 


*2267 
.3049) 


258.8872 
(636.0003) 


-449.3947 

(633.4236) 


928.2342 
(835.9739) 


-110.9021 
(855.6780) 


518 
(1160 


.5247 

.9190) 


66.9721 
(1226.4730) 


-620.8011 
(1215.323) 


0.1006 


0.1164 


0 


.1307» 


0.1398 


0.1542 


2,149 


2,215 


1 


,446 


1,448 


1,377 
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is evident in table 3, the results for men are much less clear- 
cut than is the case for women. The standard errors of the co- 
efficient estimates are fairly large. Thus, the estimates are 
unstable and few coefficients are statistically significant by 
conventional standards. The coefficients for commercial courses 
and for trade and industrial arts are also presented in graphs 3 
and 4, respectively. 

♦ 

The commercial coefficients tend to fluctuate fairly random- 
ly around zero. They fail to provide evidence that commercial 
coursework has a large and systematic effect on income. Appar- 
ently, men with commercial training do not take (or are unable 
to take) jobs that allow them to make major use of their voca- 
tional training. Nevertheless, the pattern of coefficients for 
trade and industrial arts roughly supports the notion that these 
courses generate initial income gains for men. Wage effects are 
large for the first few years after hi^h school. Results based ' 
on the alternative measure of annual income confirm the pattern 
of large but declining benefits of coursework in trade and in- 
dustrial arts. In fact, by 1979 trade and industrial arts had 
a negative (although statistically insignificant) effect on 
annual income. 

In the remainder of this chapter, we will summarize our em- 
pirical results for men and women in terms of the present value 
of the income differentials associated with different levels of 
coursework in each vocational subjects Because our data span 8 
years, or about 20 percent of the working life of a typical 
individual, these estimates obviously do not incorporate infor- 
mation on the entire income profiles associated with different 
coarse levels. Consequently, our estimates of the present value 
of income differentials will appear^ to be high for vocational 
fields thajt follow the theoretically predicted pattern of large 
initial , and subsequent decl in ing , economic benefits. Commer- 
cial courses for women and trade and industrial arts courses 
for men fall into this category. 

TjffO different estimates of the effect of vocational educa- 
tion on annual income have been used in this analysis. Our pri- 
mary results are based on empirical estimates of the wage, 
hours, and employment equations presented in tables 2 and 3. 
The effect of vocational education on these three components of 
income are combined to obtain a single estimate of the effect of 
vocational education of annual income. 27 These estimates are 
presented for each year in the lower right-hand side of graphs 
2 , 3 , and 4 » 



27The procedure for calculating the combined effects of 
vocational education on calculated annual income is described in 
appendix B. All estimates are based on a simulated increase in 
vocational education of two standard deviations. Appendix table 
A. 4 contains means and standard deviations of each vocational 
\ course variable. 

\ 
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Graph 3: The effect of commercial courses on wages, hours, 
and weeks worked by men. 




Graph 4: The efftct of trade and industrial arts couraet on wages, hours, 
and weeks worked by men. 




Source: Table 3 
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The income profiles generated by either approach are con- 
veniently summarized by calculating the present value of the 
differences in income generated by vocational education. To 
provide a more accurate idea of the size of the present value 
of the income dif f er entials ^ we have also calculated "standard- 
ized" estimates that divide the present value of income differ- 
entials by the present value of average income in each year. 
Standardized estimates measure the percentage change in total 
discounted income corresponding to an increase in vocational 
education. 

Results for women and men are presented in tables 4 and 5, 
respectively. Results for blacks and Hispanics are presented 
in table 6.' An increase of two standard deviations in com- 
mercial coursework increases total discounted income by about 
16 percent for women. Calculations based on the two different 
measures of income are in surprisingly close agreement. Over 
half of this effect can be attributed to increased employment; 
however , wage effects are r esponsibljp^ for an increase in dis- 
counted income of about 3.5 percent. Technical and home eco- 
nomics courses have a negative effect on discounted income, 
about 1 percent for the former and 4 percent for the latter. 

In contrast, gains frora vocational education in all three 
areas are uniformly small but positive for men. Commercial and 
technical courses increase discounted income by about 1 percent. 
Courses in trade and industrial arts increase discounted income 
by about 3.5 percent. Although estimates of these effects are 
imprecise for blacks and Hispanics^^ due to small sample sizes, 
both black and Hispanic men appear to gain modestly from voca- 
tional education over this period. Hispanic women, however, 
appear to gain more from commercial coursework than do either 
black or wKite women. Our estimates indicate that the dis- 
counted income of Hispanic women with high levels of commercial 
training may be 20 to 30 percent higher over this period due to 
vocational education. There is evidence, however, that Hispanic 
and black women who take high levels of home economics earn sub- 
stantially less than do individuals who take fewer home 
economics courses . 



/ 
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Table 4 



Estimates of the Present Discounted Value of 
Annual Income Differentials Associated with 
Differences in Vocational Education, 
1972-1979: Women 







Commercial 


Technical 


Home Economics 


A. 


Present Discounted 
va±ue or preuictea 
Income Differentials ($) ' 


3,065 


-318 


-889 


B, 


Standardized Value 
oi irLeaxcueu xncome 
Differentials (%) 


15.74 


-1.63 


-4.56 


C. 


Standardized Value 
of Predicted Income 
Differentials/ Alter- 
native Model (%) 


16.25 


-0.95 


-3.52 


D. 


Decomposition of 
Standardized Estimates 
in line B, into Com- 
ponent Effects (%) 








1 . 


Wage Effects 


3.51 


-0.24 


-3.79 


2. 


Hours Effects 


2.39 


-D.49 


0.58 


3. 


Employment Effects 


9.21 


-0.85 


-1.38 


4. 


Interactions 


0.63 


-0.06 


0.02 


5. 


Total (identical 
to line B) 


15.74 


-1.63 


-4.56 



Notes: These calculations are based on the coefficients presented 
in table 2. The standardized value of income differentials in the 
present discounted value of income differentials reported on line A as 
a percentage of the present discounted value of average income in each 
year. 
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Table 5 



Estimates of the Present Discounted Value of 
Annual Income Differentials Associated with 
Differences in Vocational Education, 
1972-1979: Men 



Trade k 

Industrial Other 
Commercial Arts Technical 



A. Present Discounted 447 1,372 305 
Value of Predicted 

Income Differentials ($) 

B. Standardized Value 0.92 ' 3.32 0.80 
of Predicted Income 

Differentials (%) 

C. Standardized Value 1.13 3.46 0.77 
of Predicted Income 

Differentials, hlt4t^ 
native Model (%) T 

/ 

D. Decomposition of * 
Standardized Estim4^s 
in line B into Compoflupt 
Effects (%) 

1. Wage Effects 0.25 2.55 -0.53 

2. Hours pffects -0.17 0.01 0.66 

3. Employment Effects 0.84 0.73 0.68 

4. Interactions 0.00 0.03 -0.01 

5. Total (identical 0.95 3.32 0.80 
to line B) 

, Notes: These calculations are based or^ the coefficients presented 
in table 3. The standardized value of income differentials is the pre- 
sent discounted value of income differentials reported on line A as a 
' percentage of the present discounted value of average income in each 
year. 
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Table 6 



Percentage Estimates of the Present Discounted Value 
of Annual Income Differentials Associated with 
Differences in Vocational Education by Race, 1972-1979 



WOMEN 



Commercial Technical Home Economics 



Black 

B. Primary Model 

C. Alternative Model 
Hispanic 

B. Primary Model 

C. Alternative Model 
All 

B. Primary Model 

C. Alternative Model 



1.95 
18.62 

33.19 
22.97 

15.74 
16.25 



■12.51 
•10.57 

7.19 
2.76 

• 1.63 

• 0.95 



-12.75 

- 9.73 

- 5.31 
-19.66 

-4.56 

- 3.52 



MEN 



All Vocational Courses 



Black 

B. Primary Model 

C. Alternative Model 
Hispanic 

B. Primary Model 

C. Alternative Model 



3.75 
-1.16 

6.21 
^^.05 



Notes: These calculations are based on regression results not 
reported in the paper. They are available from the author on request 
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Conclus ions 

Our empirical results tend to confirm the findings of Grasso 
and Shea (1979) that women gain substantially from commercial 
Education at least in the first decade after high school grad- 
uation, commercial curriculums appear to teach distinct job 
skills that are highly valued in the labor market. Evidence on 
the declining effectiveness of commercial coursework, suggests, 
however, that income differentials may eventually become nega- 
tive! These findings are consistent with the predictions of the 
theoretical model. 

Modest effects of trade and industrial arts courses were 
also .found for men.- Here again, income gains ^^'i^^^^^iJ,'^^"^^ 
in tYie years immediately after graduation from high school. By 
1979, however, the effect of vocational education was zero or 
negattive. 

our analysis suggests two important topics for future re- 
search First, data on earnings and employment over a longer 
age span would permit estimates of the entire earnings profiles 
associated with" differ ent levels of vocational education. 
?dea?iy! vocational education should be evaluated on the basis 
of its contribution to lifetime income, rather than J^/^e 
basis" of income effects in selected years. Second, the analysis 
should be extended to individuals ^^^^'^^^^^^^^"'ft^f !^3t- 
examole. the market 'for college graduates or graduates ol post 
Sa^y vocational schools. The overall evaluation of voca- 
Unnal education should depend on its effects in all labor 
markets ?he evidence in ?his chapter suggests that commercial 
edicatt^n for women, and to a lesser degree, trade and indus- 
?ril! ar^s for men, generates positive benefits xn the labor 
market for high school graduates, at least, during the first 
decade following graduation from high schokjl. 
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Appendix Table A.l 



Estimates of Models of Weekly Earnings 
and Annual Weeks Worked; Women 







Log Weekly Earning 


s 


Annual 


Weeks Worked 




variable 


1973 


1976 


1979 


1973 


1976 


1979 


Commercial 


0.1900** 0.2990** 
(0.0515)^ (0.0593) 


0.1454* 

(0.0800) 


8.0364** 
(2.0429) 


10.6892** 
(2.3132) 


2.8991 
(2.8278) 


Technical 


0.1117 
(0.1350) 


-0.0409 
(0.1540) 


-0.0085 
(0.2167) 


-4.9843 
(5.1063) 


4.1391 
(5.8838) 


-9.8187 
(7.3403) 


Home. 

Economics 


0.0703 
(0.1340) 


-0.2953** 
(0.1488) 


-0.2807 
(0.1970) 


-5.6015 
(5.0869) 


-2.8013 
(5.7167) 


-3.3233 
(6.9218) 



High School 
Work Experience 



ERIC 



0-10 hours 


-0.0179 
(0.0257) 


-0.0374 
(0.0290) 


-0.0276 
(0.0379) 


5.2462** 

(1.0011) 


-1.7767 
(1.1090) 


-0.5422 • 
(1.3197) 


10-20 hours 


-0.0071 
(0.0244) 


0 .0244 
(0.0278) 


0 . 0178 
(0.0375) 


O • J U J. <3 

(0.9620) 


3 .9676** 

(1.0973) 


3.6996** 

(1.3211) 


204- hours 


0.0425* 
(0.0245) 


0.0495* 
(0.0277) 


0.0616* 
(0.0369) 


6.9197** 
(0.9461) 


2.6331** 

(1.0750) 


3.4397** 
(1.3076) 


Black 


0.0660** 

(0.0310) 


0.0780** 
(0.0325) 


0.1103** 
(0.0441) 


-6.4022** 
(1.1890) 


2.2137** 
(1.3336) 


2.9666* 
(1.6145) 


Hispanic 


-0.0028 
(0.0436) 


0.0354 
(0.0478) 


0.0117 
(0.0627^ 


-4.4202** 
(1.6815) 


6.3980** 
(1.9565) 


6.4644** 

(2.3387) 


Test 


0.0550 
(0.0324) 


0.0722 
(0.0364) 


0.1000** 
(0.0484) 


1.6437 
(1.2664) 


4.4156** 

(1.4113) 


4.0161** 

(1.7205) , 


Class Rank 


0.0998** 
.(0.0454) 


0.0911* 
(0.0514) 


0.0786 
(0.0671) 


8.1330** 
(1.7826) 


8.4897** 

(1.9956) 


5.4402** 
(2.4008) 


]3i 
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Variable 



Appendix Table A. 
Log Weekly Earnings 



1979 



1973 1976 



Parents ' Income 
($ thousands) 


0.0021 
(0.0022) 


0.0047* 
(0.0026) 


0.0056 
(0.0035) 


Married 


-0.0731** 
(0.0197) 


-0.0842** 
(0.0209) 


-0.1380** 
(0.0292) 


Dependents 


0.0170 
(0.0228) 


0.0244* 
(0.0136) 


0.0377** 
(0.0141 ) 


Area Wage Rate 

> 


0.0209 
(0^0195) 


0.0234 
(0.0160) 


0.0142 
(0.0218) 


Area Unemploy- 
ment Rate 


-0.0115* 
(0.0060) 


0.0063 
(0.0072) 


0.0278* 
(0.0148) 


Rural 


-0 .1144** 

(0.0309) 


-0.0640* 
(0.0328) 


-0.1418** 
(0.0431) 


Town 


7O.0937** 
(0.0285) 


-0.0608* 
(0.0315) 


0.0710* 
( 0 .0426) 


Urban 


-0.0154 
(0.0274) 


0.0130 
(0.0301) 


-0.0081 
( 0 . 0412 ) 


South 


0.0142 
(0.0316) 


0.0233 
(0.0335) 


0.0060 
(0.0486) 


East 


0.0961** 
(0.0291) 


0.0457 
(0.0383) 


-0.0603 
(0.0537) 


West 


0.0083 
(0.0340) 


0.0922** 
(0.0396) 


0.0370 
(0.0521) 
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(cont . ) 



Annual Weeks Worked 



1973 


1976 - 


1979 


0 .2201** 
(0.0876) 


Lf . J. / 

(0.1021) 


U • 0 J04 

(0.1238) 


-10.7469** 
(0.7272) 


(0.8431) 


— 1 A AT n7** 
L*t .DJ.U/ 

(1.0829) 


0 . 0753 
(0.8773 ) 


~U . OOoO 

(0.5247) 


2 • 2965''* 
(0.5024) 


-1 .0274 
(0.7531 ) 


(0'/6211) 


— z • u 0 
(0.7716) 


-0 43QQ* 

(0.2339) 


•"U . Uo /D 

(0.2812) 


0 . 6448 
(0.5263) 


-2 .5134** 
(1.2075) 


(1 .2681) 


• DDOU 

(1.4960) 


(1.1207) 


(1.2343) 


-0 .5086 
(1 .5060) 


(1.0841) 


(1.1891) 


—1 . 0 7d2 
(1 .4745) 


-0.4577 
(1.2217) 


-0.9671 
(1.3020) 


-0.2012 
(1.7003) 


0.6371 
(1.1585) 


-1 .0368 
(1.4743) 


-3.5785* 
(1.8729) 


-2.5833** 
(1 .2944). 


-3.3523** 
(1.4881) 


-4.3799** 
(1.8336) 



Variable 



Intercept 



Sample Size 



1973 



Appendix Table A.l (cont.) 
Log Weekly Earnings 



Annual Weeks Worked 



4.0889** 

(0.1399) 

0.0694 
1,757 



1976 



1979 



1973 



1976 



3.9453** 

(0.1529) 

0.0743 
1.765 



3.8649** 

(0.2128) 

0.0687 
^ 1,415 



3?. 3922** 
(6.3761) 

0.1877 

2,431 



33.1100** 
(6.0198) . 

0.1402 

2,624 



1979 



37.8432 
(7.5620) 

0a347 

1,854 



♦significant at the .10 level. 
**Signif leant at the .05 level. 

to a. Standard errors 4re in parentheses. 

Notes: The regressions for 1973 and 1976 include individuals with 12 years of schooling as 
of 1976. A number of individuals who attended school for the first time after .1976 were also 
excluded from the 1979 regressions. < ' 



ERIC 



/ 



136 



Appendix Table A. 2 

Estimates of Models of Weekly Earnings 
and Annual Weeks Worked: Men 



Variable 




Log Weekly Earnings 




Annual Weeks Worked 




1973 


X7 /O 


1979 


1973 


1976 


1979 


Commercial 


-0.0150 
(0.0847)* 


-0.0440 
V 0 • 0o05 ; 


^0.0836 
(0.0998) 


1.0811 
(3.0336) 


1.3428 
(2.5302) 


1.8346 
(2.6062) 


Trade and Indus- 
trial Arts 


0.1458** 

(0.0592) 


0.0398 


0.0680 

/ o OAQ A \ 
V U • UO^f ■» } 


3.3753 
(2.1051) 


0.7075 
(1.7437) 


-0.3777 
(1.8015) 


Other 
Technical 


' 0.2044 
(0.1260) 


f0.1574 
An 1 1 \ 

V 


-0.0468 

id 1 o o n \ 


6.3600 
(4.4751) 


2.5160 
(3.4965) 


-0.9068 
(3.4388) 


High School 
Work Experience 








ft 






0-10 hours 


0.0566* 
(0.0304) 


0.0059 


0.0854** 

to. 0340 } 


3.2819** 
(1.0549) 


3.1981** 
(0.8871) 


-1.4239 
(0.8960) 


10-20 hours 


0.0442 
(0.0290) 


0.0416 


0.0529 
V 0 . 0330 ; 


6.5492** 
(0.9994) 


2.6424** 

(0.8602) 


0.0326 
(0.8658) 


20+ hours 


0.0970** 
(0.0256) 


0.0833** 

V U • Z J / / 


0.0984** 

V 0 . 0290 ; 


7.8198** 
(0.8826) 


3.8566** 
(0.7526) 


-0.2687 
(0.7600) 


Black 


-0.0776** 
(0.0285) 


-0.1072** 
(0.0264) 


-0.1036** 
(0.0324) 


-3.4165** 
(0.9959) 


-2.3362** 
(0.8365) 


-1.4761* 

(0.8521) 


Hispanic 


-0.0859** 
(0.0437) 


-0.0484 
(0.0393) 


-0.0964* 
(0.501) 


-2.7270* 
(1.4933) 


0.2362 
(1.2450) 


-0.8072 
(1.3215) 


Test 


0.0286 
(0.0302) 


0.0236 
(0.0268) 


0.0757** 

(0.0330) 


2.3425** 
(1.0481) 


0.9563 
(0.8449) 


1.3994 
(0.8600) 


Class Rank 


-0.0020 
(0.0486) 


0.0369 
(0.0430) 


0.0689 
(0.0537) 


-0.0592 
(1.6854) 


2.2025 
(1.3641) 


1.4053 
(1.4028) 
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Appendix Table A. 2 (cont.) 





Log Weekly Earning 


s 


Annual 


Weeks Worked 






1973 


1976 


1979 


1973 


1976 


1979 


Parents' Income 
tliousands) 


0.0072** 
(0.0021) 


0.0117** 

(0.0020) 


0.0180* 
(0.0024) 


0.0979 
(0.0743) 


-0.0513 
(0.0611) 


0.0716 
(0.0611) 


Married 


0.0916** 
(0.0329) 


0.1080** 
(0.0222) 


0.0274 
(0.0264) 


4.3030** 
(1.1623) 


3.7580** 

(0.7010) 


2.0919** 
(0.6939) 


Dependents 


0.0404** 

(0.0201) 


0.D066 
(0.01t>4) 


0.0458** 

(0.0098) 


-0.0766 
(0.7046) 


-0.3062 
(0.3308) 


0.5101** 
(0.2566) 


Area Wage Rate 


0.0758** 
(0.0198) 


0.0828** 

(0.0133) 


0.0610** 
(0.0166) 


0.0550 
(0.6876) 


-0.3994 
(0.4216) 


-0.4366 
(0.4355) 


Area Unemploy- 
menf' Rate 


-0.0069 
(0.5059) 


-0.0C28 
(-0.0058) 


-0.0047 
(0.0117) 


-4.4055* 

(0.2071) 


-0.4946** 

(0.1837) 


0.0510 
(0.3042) 


Rural 

to 


0.0119 
(0.0321) 


0 .0222 
(0.0254) 


-0.0455 
(0.0322) 


1,9137* 
(1.1185) 


-1.6298** 

(0.8008) 


-0.9046 
(0.8441) 


Town 


0.0229 
(0.0310) 


0.0310 
(0.0245) 


0.0118 
(0.0328) 


0.4712 
(1.0744) 


-1.0707 
(0.7775) 


-1.3785 
(0.85801) 


Urban 


0 . 0135 
(0.0301) 


0.0569** 
(0.0246) 


0.0167 
(0.0327) 


-0.0443 
(1.0451) 


-0.9512 
(0.7775) 


-2.1650** 
(0.8556) 


South 


-0 .0300 
(0.0318) 


0 .0111 
(0.0275) 


-0.0020 

V U . U<3DO ) 


0.3974 


, 1.5321* 
(0.8736) 


0.4084 
(0.9557) 


East 


-0.0054 
(0.0308) 


-0.0002 
(0.0315) 


-0.0218 
(0.0415) 


0.5525 
(1.0752) 


1.7319* 
(0.9954) 


-0.8451 
(1.0836) 


West 


-0.0467 
(0.0318) 


0.0304 
(0.0296) 


0.0415 
(0.0371) 


-1.4695 
(1.0994) 


0.7024 
(0.9364) 


-1.3537 
(0.9703) 
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Variable 



1973 



Appendix Table A. 2 (cont.) 
Log Weekly Earnings 



Annual Weeks Worked 



1976 



1979 



1973 



1976 



1979 



Intercept 



Szunple Size 



4.2141** 

(0.1325) 

0.0890 
1,825 



4.1639** 

(0.1165) 

0.1183 
2,084 



4.0542** 

(0.1527) 

0.1626 
1,372 



28.7783** 
(4.6503) 

0.0997 

2,022 



43.5480** 

(3.6620) 

0.0547 
2,249 



45.2138** 
(3.9559) 

0.0497 

1,461 



*Significant at the .10 level. 
**Signif icant at the .05 level. 

a. Standard errors are in parentheses. 



Notes: The regressions for 1973 and 1976 include individuals with 12 years of schooling as 
of 1976. A number of individuals who attended school for the first time after 1976 were also 
excluded from the 1979 regressions. 
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Appendix Table A, 3 



Estimates of Alternative Models of Weekly 
Earnings and Annual Weeks Worked 





Log Weekly Earning 


s 

1979 


Annual 

1973 


Weeks Worked 
1976 


1979 


Women 














All 

Occupational 
Courses 


0.1873** 
(0.0512) 


0.2876** 
(0.0592) 


0.1407* 
(0.0797) 


7.4225** 

(2.0322) 


10.3750** 
(2.2972) 


2.3379 
(2.8122) 


Academic 
Prograun 


-0.0256 
(0.0284) 


-0.0497 
(0.0329) 


0.0001 
(0.0440) 


0.8965 
(1.1219) 


0.5423 
(1.2701) 


0.7568 
(1.5599) 


Vocational 
^ Program 
ro 


0.0428** 
(0.0428) 


0.0578** 
(0.0225) 


0.0568* 
(0.0298) 


3,6822** 
(0.7836) 


2.3451*^ 
(0.8767) 


0.6566 
(1.0500) 


Academic 
Prograun 

Commercial 
Program 

Technical 
Program 

Home Economics ' 
Program 


-0.0198 
(0.0283) 

0.0690** 
(0.0212) 

-0.0474 
(0.0378) 

0.0184 
(0.0607) 


-0.0455 ' 
(0.0327) 

0.0882** 
(0.0241) 

-0.0096 
(0.0420) 

-0.1438** 
(0.0583) 


0.0062 
(0.0438) 

0.0882** 
(0.0325) 

0.0458 
(0.0567) 

-0.1303* 
(0.0675) 


1.0498 
(1.1164) 

4.9623** 
(0.8469) 

0.0681 
(1.4076) 

-2.8217 
(1.9803) 


0.6414 
(1.2661) 

3.2680** 
(0.9488) 

0.4032 
(1.6452) 

-3.3375 
(2.0512) 


0.8616 
(1.5563) 

0.9850 
(1.1405) 

1.5271 
(2.0125) 

-2.3033 
(2.4348) 
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Appendix Table A. 3 


( cont . ) 










Log Weekly Earnings 


Annual Weeks Worked 






1973 


1976 


1979 


1973 


1976 


1979 


Men 














All 

Vocational 
Courses 


0.1124** 

(0.0534) 


0.0052 
(0.0502) 


0.0692 
(0.0624) 


3.2167* 
(1.9029) 


1 .0766 
(1.5797) 


0.6340 
(1.6242) 


Academic 
Program 


-0.0160 
(0.0264) 


0.0037 
(0.0248) 


-0.0168 
(0.0312) 


1 .0295'j 
(0.9163^ - 


, * -0.^4038 
(0.7815) 


0.7055 
(0.8087) 


Vocational 
Program 


0.0190 
(0.0204) 


0.0325* 
(0.0187) 


0.0169 
(0.0232) 


1.9715 
(0.7177) 


-0.4024 


1.4663** 

(0.5985) 


Academic 
Program 


0.0067 
(0.0248) 


0.0060 
(0.0248) 


-0.0033 
(0.0310) 


1.0858 
(0.9150) 


-0.4415 
(0.7809) 


0.7541 
(0.8072) 


Commercial 
Program 


-0.0037 
(0.0424) 


0.0422 
(0.0421) 


0.0198 
(0.0540) 


2.1770 
(1 .6104) 


-0.8549 
(1 .3141) 


0.2740 
(1.4014) 


Technical 
Program 


0.0163 
(0.0200) 


0.0390** 
(0.0196) 


-0.0019 
(0.0241) 


2.1699** 

(0.7533) 


-0.4448 
(0.6155) 


1.8569** 

(0.6242) 



♦significant at the .10 level. 
**Signif icant at the .05 level. 

a. Standard errors are in parentheses. 

Notes: See table 2. 



Appendix Table A. 4 
Simple Statistics 



Variable 



Women 



Men 
Standard 
Deviation 



Mean 



Standard 
Deviation 



Mean 



Commercial 
Technical 
Home Economics 
Trade & Industrial 

Arts 
Other Technical 
Vocational Courses 
Academic Program 
Commercial Program 
Technical Program 
Home Economics 

Program 
High School Work 

Experience 
0-10 hours 

10-20 hours 

20-1- hours 
Black 
Hispanic 
Test 

Class Rank 
Parents* Income 

($ thousands) 
Married, 1973 
Married, 1979 
Dependents, 1973 
Dependents, 1979 
Area Wage Rate, 

1973 

Area Wage Rate, 
1979 

Area Unemployment 

Rate, 1973 
Area Unemployment 

Rate, 1979 
Rural 
Town 
Urban 
South 
East 
West 

Sample Size 



C.2864 


0.1876 


0.0884 


0.1108 


0 . 0324 


0 . 0728 






0.0711 


0 .0875 


— 


— 


M «■ 




U . XO / D 


\J • X V 7 u 


mm am 




U • U41 U 




0 • 3855 


0 • l7o4 


n '^o'^A 

U . «3 ^ «30 


n 1 799 


0.1403 




n 1 AAA 
U • 1444 


* 


0.3309 




U . U JO J 


* 


0.0737 


* 


0.2799 


* 


0 .0337 






* 


0 . 1947 


if 


u . xooz 


* 


0.2276 


* 


0.2052 


* 


0.2374 


* 


0.4313 


* 


0.1358 


* 


0.1558 


* 


0.0502 




0.0509 




2.8480 


0.4092 


2 .7399 


0.4091 


Q.4790 


0.2609 


0.3327 


0.2312 


9.0492 


4.8600 


9.7222 


5.0228 


0.4253 


if 


n 1 QA*) 




0.7174 


if 


n AfiOQ 
u . ou^^ 


* 


0.1229 


0 . 4089 


n ^ o oo 

U . J Z Z7 


n 6531 


0 . 5912 


0 . 9774 


X . 4Z 3 / 


1 . 3250 


4.14 


0 .63 


A 1 '5 
4 . X J 


n 67 


O . O D 


0 -^6 


6 .65 


0.96 


3.2041 


1 .7312 


3.2864 


1.7791 


5.8213 


1 .1651 


,5.7337 


1.1251 


0.2069 


* 


0.2488 


* 


0.2916 


* 


0.2878 


* 


0.3497 


* 


0.3368 


* 


0.3677 


* 


0.3848 


* 


0.2217 


* 


0.1845 


* 


0.1382 


* 


0.1884 


* * 


2,431 




2,022 





* Indicates a zero-one dummy variable. 
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APPENDIX B 



METHODOLOGY FOR CONSTRUCTING INCOME 
PROFILES >FOR INDIVIDUALS WITH DIFFERENT 
LEVELS OF VOCATIONAL EDUCATION 

Let us define a set of equations for log wages, log hours, 
and annual weeks worked: 

(1) log W = XBi + ciV + ei, 

(2) log H = XB2 + C2V + 62 r 

(3) E =OCB3 + C3V + ea. . ^ 

Furthermore, let W, H, and E indicate the average labor market 
outcomes for individuals in the sample, and let W, H', and E' 
indicate the labor market outcomes associated with an increase 
in vocational education of h, holding all other variables 
constant. The relationships between these tw«wsets of outcomes 
are given below: ^ 

(4) W = e^l^- W 

(5) H' = e^2h. H 

c^h 

(6) E" = (1 + ^ ) -E . 

E 

Total income corresponding to the higher level of vocational 
education is: ^ 

(7) Y'=W'H'E'=e^l^e^2h(i+C3hi)v^ IT e. 

E 

The difference in incomes is given by: 



(8) 



The figure in brackets represents the increase in income that 
can be attributed to vocational education. It consists of the 
product of changes in wages, hours, and employment. Define 
91 f 92' 93 the proportional increase in wages, 

iiours, and employment, respectively, due to vocational educa- 
tion. The total change in income can be decomposed into the 
sum of first order changes in wages, hours, and employment, and 
in teractidir>> effects . 
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(9) Y' - Y = + gi) (1 + 92) (1 + 93)- " ^ } ^' 

= + 92 + 93 + inter actions^ Y, 

where gi=e-^-i/ 



(10) 92 = _ 1 , 

c h 

93 = ^7- • 



Separate estimates of income differentials (Y't; - Y) are 
calculated for each year. The present discounted value of the 
income differentials that can be attributed to an increase in 
vocational education of h is given by: 

T 

— T y't - Y 

(11) PV - PV = ^ ^ ' 

where r is the real rate of discount. In our study a value of 
3 percent was used. Similarly, the present discounted value of 
average income is given by: 

T — 

(12) = L 

t-o (l+r)t 

A standardized estimate of the pr esent_value of income 
differentials is given by (PV - PV)/PV. 
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THE EFFECTS OF VOCATIONAL TRAINING AND THE ROLE OF SIZE OF FIRM 
ON THE EMPLOYMENT EXPERIENCES OF NONCOLLEGE YOUTH 



Section 1 

\ 

Introduction 

Public policymakers and social scientists are just beginning 
to piece together how the labor market for youth works. Much 
has been learned from analyses of large national data sources f 
c^e studies of particular local labor markets , and evaluations 
of government employment and training projects. Two issues of 
concern are the relative usefulness of alternative types of 
school curricula in preparing youth for existing jobs and the 
relative importance of different types of firms in providing 
employment opportunities for youth. Increasing attention is 
being focused on the role that small employers play in the 
operation of the youth labor market. It is, therefore, natural 
to ask whether a relationship exists between the employment 
experience young people have with small and large employers and 
the type of high school curriculum the young people chose--voca- 
tional, academic, business, or general. 

Recent evidence suggests that smaller businesses are a major 
source of new jobs in the economy. 1 This alone would imply 
that small firms are likely to be important sources of job 
opportunities for youth. It has also been suggested, however f 
that certain classes of small firms may be especially important 
because the jobs these firms provide are particularly suited to 
young people at certain stages of their labor market experience. 
Certain types of small firms may, rather than providing (Specific 
skill training, provide useful general experience that serves as 
a "bridge" to better jobs that young workers will desire as they 
age and seek stable career employment. 2 

The attitudes of employers about the preparation and train- 
ability of young labor market entrants^ and the employers' 
abilities to train and promote^ are likely to be key 
influences on the employment experiences of youth; these factors 
will certainly influence the relative usefulness of vocational 
preparation in high school. However, it is not clear, a priori, 
whether smaller employers are more likely or less likely to make 
use of students with vocational curriculum backgrounds. 
Further, the analyses of young 'people's labor market behavior 
that suggest a changing pattern of employment with age imply 
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that small as opposed to large employers may have an influence 
not only on the initial job experience of youth but on. their 
later experiences as well. 

These different possibilities can be stated as a set of 
hypotheses. This paper will analyze these hypotheses using a 
particularly appropriate source of data , which is described in 
Section 2. 



Initial Employment 



One hypothesis is that small firms provide general work 
experience and general work skills that youth find useful as a 
bridge to later employment with larger firms. Supporting this 
notion is research suggesting that young people experience 
several jobs, often unrelated , before settling into more stable 
employment. If this is so, then smaller employer s providing 
this experience may prefer that youth have some skills developed 
through vocational education. This preference is probably 
small, however, because such initial job experience is unlikely 
to require or to develop many specific skills. This hypothesis 
would further suggest that larger firms may prefer to hire some- 
what older employees (people who have already had their first 
few jobs) who have had some general experience and- can be relied 
upon to stay with the firm long enough to justify training. The 
argument of this hypothesis is that certain small firms may be 
important in early job experience, but, given the skill require- 
ments of those firms and the desire of larger firms to teach 
their own specific skills, vocational versus general or academic 
curriculum background is not likely to be a major factor. ^ 

A counter-hypothesis is that small firms rely on vocational 
schools to train young people in industry-specific skills (as 
opposed to firm-specific) because the firms' size prevents them 
from being able to train workers themselves. Larger firms with 
longer job ladders and longer expected tenures of employment can 
afford to do internal training that smaller firms cannot. This 
hypothesis would imply that small employers would disproportion- 
ately seek and hire vocational graduates, as opposed to general 
or academic curr i^culum graduates . 

The sequences just described differ substantially for young 
men and young women. Young women find jobs much more frequently 
in clerical occupations, and the distribution of these occupa- 
tions across firms is. quite different from the distribution of 
blue-collar and lower white-collar jobs that young, noncollege 
males typically find. In particular, many large firms employ 
large numbers of young women in clerical jobs that are short 
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term and not connected to other career jobs. The following 
analysis will distinguish men from women wherever possible. 

Skill Acquisition and Wage Growth 

Firms differ in their internal training and promotion pat- 
terns and possibilities. Small firms will of necessity have 
shorter job ladders. However, larger firms often have several 
tracks with differing advancement possibilities. We expect, on 
average, that workers who remain in small firms will experience 
lower wage growth than workers who remain in large firms. Move- 
ment from smjall firms to large firms also may affect wage 
growth. One hypothesis about the role of small employers, 
already mentioned, is that small firms provide early general 
experience that bridges the transition to more permanent employ- 
ment with larger primary-sector firms. To the degree that this 
is so, we would expect persons who move from small to large 
firms to experience larger wage gains than those who remain in 
small firms. 

To the degree that vocational high school preparation allows 
young people to more quickly attach themselves to job ladders, 
a vocational diploma will result in larger wage gains over the 
first several years of employment. ' If firms are more responsive 
to personal characteristics such as motivation and attitude than 
to high school curricula experience then, of course, the dif- 
ference between vocational and nonvoca tional degrees will not 
be important in explaining differences in wage growth. 

It is possible that high school curriculum experience and 
mobility within a firm interact. That is, vocational track 
students may be more likely to benefit in wage terms from the 
transition from small to large firms. This would' be so if small 
firms complement skills acquired in a vocational curriculum and 
generate a more attractive potential worker for larger firms 
with more advancement possibilities. Although we did not speci- 
fically test for such an in ter action in this study, it is a 
possibility that deserves later investigation. 

Some caveats on the testing of the foregoing hypotheses are 
in order. First, the distinction between small and large firms 
is very blunt and likely to miss a host of firm characteristics 
that may be important. Within the categories of small and large 
there are likely to be wide and overlapping distributions of 
firms with regard to training possibilities, advancement pos- 
sibilities, and personnel practices. These latter characteris- 
tics and perhaps others are likely to be most important in 
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explaining the experience of youth working in the firms. The 
small versus large distinction, it is hoped, will proxy these 
variables. 

Second, the statistical associations analyzed in this paper 
cannot be interpreted without a, by now obligatory, warning of 
possible biases due to differences — among individuals which our 
data do not measure but which may be important. Young people 
who choose a vocational course of study may be different in 
unmeasured ways from those who do not. These unmeasured char- 
acteristics, if important to the determination of the dependent 
variables that we analyze, will influence the observed statis- 
tical relations in ways that cannot be known a priori. This 
problem has become the bete noire of statistical analyses with 
individual data. 

Finally, the foregoing hypotheses have been stated quite 
generally. The analysis that follows examines several specific 
variables and relationships (1) to describe the early labor 
market experience of noncollege youth with alternative high 
school curricula, and (2) to test particular aspects of the 
hypotheses . 

Section 2 

Survey Design and Sample Characteristics 

The data base to be used in this study has been generated 
from a followup survey of the 1969 graduating class from the 
Worcester, Massachusetts, public school system. Graduates from 
the city's four comprehensive high schools and two vocational 
trade schools were included in the followup. The survey, which 
was conducted in 1977, requested detailed information on all 
education and employment experiences of the young people since 
they had graduated from high school. The survey instrument 
also contained several questions pertaining to the personal and 
demographic characteristics of the respondents. Additional 
information, including high school courses taken and IQ scores 
(when available) was collected from high school records. 

This data base is especially well suited to analyzing the 
different employment experiences of vocational and other grad- 
uates. First, it allows for a clear distinction to be made 
between graduates from the vocational curriculum and graduates 
from the general and academic curricula. All graduates from 
the city's two trade schools were assigned to the vocational 
curriculunT. Analysis of the school records of graduates from 
the comprehensive high schools permitted ex-post assignments to 
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the general, academic (college-preparatory), and ^business (sec- 
retarial) curricula for these students.^ The frequently used 
National Longitudinal Surveys are less precise on these cur- 
riculum assignments. 

It should be emphasized that in this study the term voca - 
tional students refers exclusively to persons who received their 
training in the city's separate trade schools. Other studies 
frequently include persons with business training as part of 
the vocational curriculum. The impact of enrollment in the 
business track on employment outcomes may, therefore , also be 
considered as part of the overall assessment of the impact of 
vocational training . 

A second major advantage of the Worcester survey is the 
detail of the information which was collected. This information 
includes, for each job, starting and leaving dates, starting and 
leaving wages, occupation, industry and location of employer, 
size of employer , job satisfaction, and reason for leaving the 
job. The industry and size-of -employer information w§is further 
verified using information contained in the Massachusetts 
Industrial Directory . Differences in industry and size of 
employer can therefore be compared across graduates from the 
different curricula, both for first jobs and for the jobs held 
7 to 8 years later. The national data Sets do not allow such 
detailed analysis. 

The findings from this study are however, strictly applic- 
able only to the experiences of Worcester , Massachusetts , grad- 
uates. A more comprehensive survey covering different geo- 
graphic localities would be necessary to reach broad, national 
conclusions as to the role of the small employer in hiring voca- 
tionally trained youth. There is little reason, however, to 
expect that Worcester graduates are atypical of vocational grad- 
uates in other regions of the country. 

Analysis in this study is limited to noncollege youth. The 
sample includes 257 young people from th^ different curricula 
(of a total of 515 respondents to the questionnaire) . Table 
1-A presents the curriculum distribution, by sex, of the non- 
college sample. As seen in this table, the distribution of the 
noncollege sample is fairly even across curricula. Sample sizes 
within each curriculum, while relatively small, should nonethe- 
less be large enough to conduct meaningful comparisons. 

Unfortunately, this limited sample size does not permit a 
detailed examination of employment outcomes by field of voca- 
tional specialization. Fields of specialization are presented 
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in table however , to provide basic description of the 

types of training the vocational graduates received. Although 
more men were enrolled in machine and tool design thart any other 
field o£ training, the sample is fairly evenly s'"plit among the 
11 fields offered by this trade v.school . Fields of training 
offered by the Girls' Trade Vocational High School (as it is 
known in the area) are much more limited than those available 
in Boys' Trade and are in areas that lead jto traditionally 
female occupations. A slight majority of the vocational women 
were enrolled in the cosmetology program (54 percent) , with the 
remainder evenly distributed among the home economics, sewing, 
and cooking trades. Readers should keep these areas of training 
in mind as we evaluate the employment outcome of graduates from 
the vocational curriculum. 

Section 3 

Background Characteristics of the Sample 

Before we compare the employment outcomes of students from 
the various curricula, it is necessary to analyze and test -for 
differences in their personal and demographic characteristics. 
This becomes especially necessary because of the possibility of 
a "self-selection" bias in the curriculum enrollments. If the 
different curricula attract different types of students, varia- 
tions in the observed outcomes might be due to these differences 
in type of student, rather than to differences in the type of 
high school training which they have received. It is impossible 
to measure all the characteristics that might influence curri- 
culum choice, but variations by family income, family socio- 
economic status, and IQ scores might be expected. Although race 
and minority status might also be expected to influence curricu- 
lum choice, this variable was not available for this sample. 
However, only 1.8 percent of the population in Worcester was 
black in 1970. Table 2 presents the mean values of the avail- 
able background characteristics of the sample, by curriculum 
and sex. 

As table 2 shows, family background characteristics of stu- 
dents from the various curricula revealed few differences. 
Among the men of the sample, the only statistically significant 
differencfe^ was between the academic and vocational graduates, 
and then only in terms of their fathers' occupational status. 
This comparison indicates that men in the academic curriculum 
came from families of higher socioeconomic status than did men 
in the vocational curriculum. Although men from the vocational 
curriculum alro scored lower on this status variable than did 
men from the general track curriculum, the difference between 
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Table 1-A 



High School Curriculum Distribution 
of Noncollege Sample, by Sex 



High School 
Track 


Total 
Number Percent 


Men 

Number Percent 


Women 
Number Percent 


Academic 


90 


35.0 


48 36.6 


42 


33.3 


General 


57 


22.2 


36 27.5 


21 


16 .7 


Business 


37 


14.4 




37 


29.4 


Vocational 


73 


28.4 


47 35.9 


26 


20.6 


Total 


257 


100.0 


131 100.0 


126 


100 .0 
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Table 1-B 

Fields of Vocational Training^ by Sex 

Men 



Vocational Special iza t ion 


Number 


Percent 


riacnxne & Tool Design 


11 


23.4 


oneeu wenai 


6 


12 .8 


Pr in ting 


6 


12 .8 


Electronics (electr ical) 


5 


10 .6 


Au uo Me c nan ics 


4 


8.5 


Plumbing 


4 


8.5 


Welding 


4 


8.5 


r oou i r a aes 


*> 

3 


6 . 4 


Cabinet Making (carpentry) 


2 


4.3 


Building Trades 


1 


2 . 1 


Painting 


1 


2.1 




37 


100.0 


Women 






Vocational Specializa tion 


Number 


Percent 


Cosmetology (hair dress ing) 


14 


53.8 


Home Economics 


5 


19 .2 


Dressmak ing (Sewing) 


4 


15.4 


Foods Trade 


3 


11.5 






99.^ 


: Columns may not sum to 100 percent 


because of 


rounding . 
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Table 2 



Family Background Characteristics of Sample Population, 
by High School Curriculum, and Sex--Mean Values 
and Percentage Distributions 

Men 



Father 's socio- 
economic statu s^' 

Number . 

Father 's education 
(year s ) 

r 

Number 
Family income ^ 



Academic General Business Voca tional Total 



37 .03 
43 

11 .4 
47 



35.3 
30 

11.4 
34 



29.4 
40 

T 

10.5 
35 



34.1 

115 

11.1 
118 



Low 


7.0 


14 


.3 


8 


.1 


9 


.6 


Middle 


79.1 


60 


0 


75 


.5 


72 


.2 


High 


14.0 


25 


.7 


16 


.2 


18 


.3 


Total 


100 .1 


100 


0 


99 


.8 


100 


.1 


Number 


43 


35 




37 




115 





Father 's socio- 



economic status 



Women 

Academic General Business Vocational Total 



37.0 



35.6 



29.3 



35.0 



34.4 



Number 


40 


20 


33 


21 


116 


Father 's education 
(year s ) 


11 .9 


10.7 


10.2 


10.4 


11.0 


Number 


39 


19 


28 


24 


112 


Family income 












Low 

Middle 
High 


5 .4 
70.3 
24.3 


66.7 
33.3 


16 .0 
64.0 

20.0 


25.0 
50.0 
25.0 


11.3 
63.9 
24.7 


Total 


100.0 


100.0 


100.0 


100.0 


99.9 


Number 


37 


15 


25 


20 


97 



a. Statistically different from the vocational curriculum at the 
10 percent level. 

b. Measured by the Duncan Index, ranging from 1 to 99 , with 1 
representing the lowest possible status. 

c. LOW income » 0-$5,999; Middle income « $6,000-514,999; High 
income « $15,000+. This measure refers to total family income 
while the student was in high school (1966-69). Columns may 
not sum to 100 percent because of rounding. 
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the two was not statistically significant. No significant dif- 
ferences between father's education or family income were found 
among the men from the different curricula. Also., there were 
no significant differences in any of the family background char- 
acteristics among the women from the sample. 

Although IQ scores were also available /for some members of 
the sample, the large number of missing values for this variable 
(41 percent of the men and 56 percent of the women) limits its 
analytical usefulness. Scores that are available, however, 
indicate that both men and women academic track graduates have 
significantly higher IQ scores than the graduates from the othei 
curricula. Academic graduates averaged 112 on this measure, 
compared with an average score of 100 for the general curriculum 
and 102 for vocational track graduates. ^ 

Section 4 

Post-High-School Activities 

Although the sample used in th is study is limited to "non- 
college" high school graduates, many of the young people 
obtained some form of pos tsecondar y education or training prior 
to their full-time entrance into the labor market. Several 
members of this sample, for example, initially attended college 
or a pos tsecondar y institution and then dropped out before com- 
pleting the program or obtaining a degree. Other s attended and 
completed training programs leading to a diploma or certificate. 
Persons who obtained an associate's degree in a trade or tech- 
nical field were also included in the noncollege sample. ^ 
Several members of the sample also joined the military after 
graduation from high school, and thus may have received training 
useful to them in their la ter civ ilian jobs. The noncollege 
sample, therefore, includes many individuals with education and 
training beyond the high school level. 

To indicate pos tsecondar y training activities, tables 3 and 
4 present information on the graduation activities and educa- 
tional attainment of the sample. The graduation activities of 
table 3 ref^r to the major activities of the sample population 
in September 1969, 3 months after they graduated from high 
school . Major di f f er ences in activities among the sample are 
apparent when analyzed separately by high school curricula, 
/fcademic graduates were more likely to go directly to school 
immediately after high school graduation; general and vocational 
graduates were more likely to go to work or into the military. 
These differences apply to both the men and women of the non- 
college sample, with the exception that no women, joined the 
military. 
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Table 3 . / 

Graduation Activities of Sample Population, by High School 
Curriculum and Sex--Per cen tage Distributions 

Men 

Major Activity Academic General Business Vocational Total 



School 


58 


.6 


22. 


.2 


11 


.1 


31 


.5 


Work 


28 


.3 


41 


.7 


60. 


.0 


43 . 


.3 


Military 


8 


.7 


27 


.8 


24. 


2 


19 


.7 


Other 


4. 


.3 


8 


.3 


4. 


.4 


5 


.5 




99 


.9 


100. 


.0 


99 


.7 


loo 


.0 


Number 


46 




# 36 




45 
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Women 



Activity 


Academic 


Gener al 


Bus iness 


Vocational 


Total 


School 


66 .7 


20 .0 


22.8 


4.0 


33 .7 


Work 


33.3 


65 .0 


74.3 


92.0 


62 . 3 


Military 












Other 




15 .0 


2.9 


4.0 


4.1 




100. b 


100.0 


100 .0 


100.0 


100.1 


Number 


42 


20 


35 


25 


122 



Note: Activities as of September 1969, 3 months after high school 
graduation. Columns may not sum to 100 percent because of 
rounding . 
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Table 4 



Postsecondary Educational Attainment of Sample Population, by High 
School Curriculum and Sex--Percen tage Distributions 

Men 

Academic General Business Vocational Total 

Mean Years of 

Education ^ 13.33 12.94 12.32 

Highest Degree Completed 

Associates 
Diploma , 

Cer tif ica te 
High School 

Only 



Number 



Mean Years of 
Education 





5.6 




6.4 


3.8 


25.0 


25.0 




21 . 3 


23.7 


75 .0 


69 .4 




72 . 3 


72.5 


100 .0 


100.0 




100 .0 


100.0 


48 


36 




47 


131 




Women 








Academic 


Gener al 


Bus iness 


Vocational 


Total 


12 .88 


12.52 


12. 3B, 


12.25 





High est Degree Completed 



7 



Associates / 


4 


.8 


9 


.5 


Diploma, ( 

. . Certificate 

Tligh School 










23 


.8 


23 


.8 










Only 


71 


.4 


66 


.7 




100 


.0 


100 


.0 



5.4 
13.5 J 
81 .1 



100 .0 

Number 42 21 37 

\ 







4.8 


15 


.4 


19.0 


84 


.6 


76.2 


100 


.0 


100.0 


26 




126 



1 

Note: Measures ' to tal educational attainment over the time period 
covered by the survey. 

a. In^addition, 43 percent of the men in this sample had served in 
the military. 
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Although the academic graduates may have 'initially been more 
likely to attend school after they graduated, table 3 indicates 
that several dropped out without completing their program. -^-^ 
In fact, a slightly greater percentage of men from the general 
and vocational curricula actually complete^ a pos tsecondary 
training program than did men from the academic curriculum. 
However, women from the academic and general tracks were more 
likely to have received a pos tsecondary diploma or certificate 
than their business and vocational counterparts. This summary 
of the educational attainment of the sample used in this study 
highlights two important points. First, although the majority 
of the sample completed their formal educaLion with high school, 
a substantial proj^ortion (25 percent) also completed some form 
of postsecondary training. Second, although noncollege academic 
''graduates were initially more likely to attend a pes tsecondar y 
institution, persons from the academic and vocational curricula 
differed vec-y-'irittle in the percentages completing a 
postsecondary ecJucation or training program. 

Section 5 

Characteristics of First Job 

The najor research task of this paper is to test for dif- 
ferences in employment outcomes according to high school curri- 
culum. This section compares youth from the diffei:ent curricula 
on the characteristics of their first full-time job. The 
designation of "first job" was made after a careful inspection 
of each person's work and education history, and represents the 
first full-time, permanent job after completion of all full-time 
school and military activities. Sample members who remained in 
the military or who had held only part-time jobs ^duAing the 7 
years covered by the survey are excluded from the employment 
comparisons. The sample available for analysis of fi^rst job 
thus contains approximately 114 men and 111 women. -L-*- 

Size of Firm--First Job 

One of the most important questions thi^ paper addresses is 
whether graduates from the different curric^ula differ according 
to the size of the firms in which they find employment. Infor- 
mation on firm size was first collected^ from responses to the 
employment section of the Worcester questionnaire. This infor- 
mation was then verifie.d using the - Massachusetts Industrial 
Directory . Although the definition is somewhat arbitrary, small 
employers were defined as those hiring fewer than 50 employees; 
large employers were defined as those hiring 50 or more employ- 
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As ta$le 5 indicates, there were no significant differences 
in the size of firm ^or the first job held by members of the 
different curricula. The br eakdown— by _sje3c shows the first jobs 
of the men. to be equally divided' among small -^apd large firms, 
regardless of curriculum. Although male vocational curriculum 
graduates/wWe slightly mor^^likely to begin employment with 
larger fi/rins\than were the /graduates from the general-^r aca- 
V demicp^^^^rams (_55 perceny versus 49 percent and 51 percent, 
■resp^tiyely) , these differences were not statistically signifi- 
cant. / . J -3 

■N 

The women iq this sample were on average more likely than 
the men to obtain their first jobs with large employers. As 
with the men ^ there was little variation in size of firm for 
women from the different curricula. While not statistically 
significant^ women from the business curriculum were most likely 
to begin employment with large firms (73 percent); vocational 
curriculum women were more likely to begin with small firms (55 
percent) . 

Occupation and Industry of First Job 

Ttj^ finding of no significant differences in JEirm size by 
curriculum does not necessarily imply that vocational graduates 
obtain similar jobs upon entry into the labor market. In fact, 
as shown in table 6 , occupational and industrial distributions 
for these two groups', are significantly different. 13 

The vast majority df men from the vocational curriculum (93 
percent) were employed in blue-collar occupations on their first 
full-time jobs. In contrast, only 51 percent of the men from 
the academic and general curricula had initial jobs in blue- 
collar occupations. Male general curriculum graduates consti- 
tuted the highest percentage of curriculum the three tracks 
employed in service occupations (15 percent)., while male 
academic curriculum graduates had a greater relative distribu- 
tion among white-collar occupations (42 percent). 

Differences in industry for the first job among the men 
mirror the occupational differences just noted. Vocational 
curriculum men were significantly more likely to be employed in 
construction and manufacturing industries (66 percent) than 
were graduates from the academic (27 percent) or general cur- 
ricula (49 percent). This heavy concentration in construction 
and manufacturing matches the blue-collar emphasis of the voca- 
tional, curriculum. The relatively greater concentration of men 
from the nonvoca tional curricula in the nonmanuf actur ing sector 
is also likely to reflect their greater propensity to be 
employed in wh ite -collar occupations . 
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Table 5 



Size of Firm on First Job of Sample Population, by High School 
Curriculum and Sex-'-Per cen tage Distributions 



Firm Size 



Sm^ll 
Large 



Total 
Number;^ 



Men 



Academic General Business Vocational ; Total 



48 


.8 


51 


.5 


51 


.2 


48 


.5 


100 


.0 


100 


.0 


41 




33 





44.7 
55.3 

100 .0 

38 



48.2 
51.8 

100.0 

112 



Firm Size 



Note : 



Small 
Large 



Total 
Number 



Women 



Academic General Business Vocational Total 



31.6 


35 . 


3 


27. 


3 


54.5 


68 .4 


64 . 


7 


72 . 


7 


45 .5 


100 .0 


100 . 


0 


100 . 


0 


100.0 


38 


17 




33 




22 


were 


de fined 


as 


those 


h ir ing 


fewer 



35 .5 
64 .5 

100.0 

110 



wor ker s 



i) 



Table 6 

Occupation and Industry of First Job of the Sample Population, 
by High School Curriculum and Sex--Percen tage Distributions 

Men 

Occupation Academic General Business Vocational Total 

White-collar 41.5 33.3 --- 5.0 26.3 

Blue-collar 51.2 51.5 92.5 65.8 

Service 7.3 15.2 2.5 7.9 

Total 100.0 100.0 100.0 100.0 

Number 41 33 40 114 

Industry 

Construction 4.9 9.1 15.8 9.8 

Manufacturing 22.0 39.4 50.0 36.6 

Nonmanufactur ing 73 . 2 51.5 34 . 2 53 . 6 

Total 100.1 100.0 --- 100.0 * 100.0 

Number 41 33 38 112 

Note: Columns may not add to 100 percent because of rounding. 
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These findings therefore indicate that men from the dif- 
ferent high school tracks obtained different types of :obs upon 
entry into the labor ma-rket. The finding of no differences in 
size of employer for these jobs implies that there are wide 
variations in the size of firms that hire young people, both 
across and between industries and occupations. 

Significant differences by curriculum were also found for 
the women of this sample, although only by occupation. Although 
more than three-quarters of the women from the academic, gen-_ 
eral, and business curricula were employed in white-collar Dobs 
upon labor market entry, only 26 percent of vocational curricu- 
la women were in this category. Vocational curriculum women 
were most heavily concentrated in service occupations--an 
expected finding given the emphasis of their training Of the 
four curriculum groups, vocational curriculum women also had 
the largest percentage of their number employed in blue-collar 
iobs (22 percent). Although their occupational distribution was 
found to vary, there were no significant differences in industry 
of employment among the w6men from the different curricula 
Most women were employed in nonmanuf actur ing industries, regard- 
less of their curriculum. 

Wages and Socioeconomic Status of First Job 

Efforts to evaluate the short-term impact of v°^ftional 
training have centered primarily on a comparison of the initial 
wages received by graduates of the vocational and nonvocational 
curricula. 14 The findings from this sample confirm the 
results of previous research efforts, in that mo significant 
differences were found in the starting wages of graduates of 
the vocational, academic, and general curricula on their first 
full-time job. 

Table 7 presents the mean starting wages of first job for 

men and women from the different ^IJ'^^ ^^^^^ ' ^^i^^f.^J^ | 
presented both in nominal terms and in constant 1967 dollars. _ 
Because of slight variations in the year they started their 
initial job (due to pos tsecondar y training and military activi- 
ties), the constant-dollar wage comparisons more accurately 
LSsu^ed th^ impact of vocational draining It should be noted 
however, that these comparisons do not control for other per 
sontl and human-capital factors that may also influence the 
wages that were received. 
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Table 7 . 

Mean Starting Wages and Occupational Status of First Job 
Among Sample Population, by High school Curriculum and Sex 

Men 



Starting wages 
(per hour , nominal ) 


Academic 


Gener al 


Bus iness 


Vocational 


Total 


$3.10 


$2.94 





$3 . 22 


$3.07 


Starting wages 

(per hour, constant)^ 


•$2.51 


$2.45 





$2.74 


$2.55 


Number 


39 


27 





31 


97 


Mean status score^ 


34 .8 


31.4 





30 . 4 


31.9 


Number 


41 


33 

Women 





40 


116 


Star ting wages 
(per hour, nominal) 


Academic 


Gener al 


Bus iness 


Vocational 


Total 


$2.20 


$2.21 


$2.31 


$2.05 


$2.21 


Starting wages 
(per hour, constant) 


$1 .87 


$2.01 


$2.04 


$1.75 


$1.92 


Number 


33 


14 


26 


19 


92 


Mean status score 


43 .5 


43 . 2 


47.1 


23.4c 


40.2 


Number 


38 


17 


33 

1 


23 


112 
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a. For calculation of constant wages, 1967 is the base year (1967 = 
100) ^ ^ 

b. Duncan score is based on an index, with 1 representing jobs with 
the lowest possible status and 99 representing the highest status 
jobs . 

c. Statistically different from the academic, general, and business 
curricuTi at the 1 percent level of significance. 
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Although the amounts are not statistically significant, men 
from the vocational curriculum did earn more on the.ir first DObs 
than men from the academic and general curricula ($2.74 per 
hour versus $2.51 per hour and $2.45 per hour, respectively). 
In contrast, women from the vocational curriculum earned less 
than women from the other curricula, although these differences 
also were not significant. 

As expected from past research findings, large statistically 
significant differences were found in the wages earned by the 
men and women of the sample. On average, noncollege women from 
all curricula earned $1.92 per hour on their first full-time 
jobs. The corresponding wage for noncollege men was $2.55 per 
hour, a $0.63 per hour, or 25 percent, differential. This dif- 
ference between men's and women's wages was especially pro- 
nounced among the vocational curriculum graduates, with the men 
earning approximately 36 percent more than the women. The voca- 
tional training received by these women was therefore of little 
benefit to them in the labor market, at least in terms of rela- 
tive wages . ^5 

Entry wages were also compared by size of firm in order to 
iudge whether large and small firms differed in the wages they 
offered to new labor force entrants. These comparisons showed 
no significant wage differences between firms of different 
iTzes. in constant 1967 dollars, men averaged $2.47 per hour 
when employed by small firms, and $2.63 per hour when employed 
by large firms. The women of the sample averaged $1.82 per 
hour with small employers and $1.98 per hour with large employ- 
ers Although the larger firms did pay higher wages, the dif- 
ference was not statistically significant for either the male 
or female sample. 

In addition to wages, another frequently used measure of 
employment outcomes is the socioeconomic status of the occupa- 
tion Differences between wages and occupational status might 
appear for several reasons. For example, working conditions, 
hours, and benefits might represent compensating differences in 
employment and be included among status measures, but not wages. 
Also, initial wages might be held down if workers are receiving 
on-the-job training. Occupational status would then capture 
the longer term potential of these jobs. The standard Duncan 
index was used in this study to measure the occupational status 
of the initial jobs of the sample. Values range from 1 to 99, 
with a higher score indicating greater socioeconomic status. 
Table 7 summarizes the mean status scores attached to the first 
job of the respondents, by curriculum and sex. 
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As was true with the wage comparisons, no significant dif- 
ferences in occupational status of first job were found among 
the men from the three curricula. This was not the case for 
the women in the sample, however. Among the women, vocational 
curriculum graduates obtained first jobs of significantly lower 
status than did women from the nonvocational curricula; women 
from the business curriculum held jobs with higher relat;ive 
status than did women from the other tracks, but the differences 
were not statistically significant. These comparisons thus 
indicate that women graduates of the vocational curriculum were 
at a clear disadvantage compared with graduates of the other 
curricula in terms of the employment characteristics of their 
entry jobs. Women from the business curriculum had the most 
positive outcomes. 

Additional Characteristics of First Jobs 

The initial jobs held by the members of the sample also 
were compared on the basis of the union status of the job, the 
way the job was located, the length of time on the job, and the 
reasons for leaving the job. Detailed breakdowns on these var- 
iables are contained in tables A and B in the appendix. 

Union status comparisons by high school track indicate that 
men from the vocational curriculum were more likely than men 
from the academic and general curricula to be members of a union 
on their first jobs (43 percent compared with 27 percent and 6 
percent, respectively). This higher percentage is probably due 
to the relatively greater concentration of men from vocational 
curriculum in blue-collar, manufacturing occupations. Voca- 
tional curriculum women, on the other hand, were much less 
likely than women from the other curricula to have been in a 
union on their first jobs (5 percent versus an average of 17 
percent across all curricula). 

There were no major differences among the men in the ways 
they located their first jobs, except that the vocational cur- 
riculum graduates were more likely to have benefited from school 
placement assistance. Twenty-four percent of the vocational 
curriculum men located their jobs with the help of their 
schools, compared with 3.4 percent of the academic curriculum 
graduates and 12 percent of the general curriculum graduates. 
A majority of men from all curricula obtained their first jobs 
either through direct application or through friends and rela- 
tives. 
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Women also were most likely to locate their jobs through 
direct application or through friends or relatives, although 
relatively fewer general track graduates used these methods. A 
relatively high percentage of both the vocational (24 percent) 
and general (27 percent) curriculum women located their jobs 
with the assistance of their schools. 

Length of time on first job was also available for members 
of the noncollege sample. Comparisons by sex indicate, first, 
that the men in the sample tended to stay with their initial 
employer for a longer period of time than the female respondents 
did (2.8 years versus 2.6 years, respectively). Very few varia- 
tions in job tenure were found when this variable was compared 
separately by high school curriculum and sex. No statistically 
significant differences were found in job tenure among the men 
from the different curricula, although the vocational curriculum 
men tended to remain on this job for a shorter period of time 
than did the academic or general track graduates (2.37 years 
compared to 2.98 and 3.01 years, respectively). 

Significant differences in job tenure, however, did appear 
among the women of the sample , with business curriculum grad- 
uates experiencing greater job tenure than did women from both 
the general and vocational tracks. The relatively low wages 
and occupational status scores attached to the jobs that female 
vocational graduates held may help explain the relatively short 
job tenure these women experienced on their initial jobs. Busi 
ness curriculum women might have stayed longer because of their 
relatively greater pay and status. 

Finally, information was also gathered from respondents on 
their reasons for leaving this first job. A good percentage of 
both the men and women (16.2 percent and 7.8 percent, respec- 
tively) were still on their initial job at the time of the sur- 
vey in 1977. Of those who had left, however, a majority of both 
men and women had left their jobs either because they were laid 
off or were dissatisfied. Men from the vocational curriculum 
were somewhat more likely to leave because of layoffs than for 
voluntary reasons (which is probably a reflection of their 
greater concentration in manufacturing industries). Also, a 
substantial percentage of women left their jobs for personal 
reasons (marriage, pregnancy, health) and dropped out of the 
labor force (an average of 38 percent across all curricula). 
The relatively large percentage (45 percent) of female voca- 
tional curriculum graduates who left their initial job. because 
of dissatisfaction with its pay or working conditions supports 
the evidence presented earlier that these women are at a dis- 
advantage in the labor market compared with graduates from the 
other high school curricula. 
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Section 6 

Characteristics of Current Job 

Analyses of the impact of vocational training on the initial 
work experiences of young people constitute a short-term evalua- 
tion of such training. Equally important, however, are the 
longer term impacts of vocational training on the careers of its' 
recipients. To assess these longer term impacts, this section 
includes curriculum comparisons of the "current job" held by 
respondents to the Worcester survey. The designation "current 
job" corresponds to the job held by the respondents at the time 
of the survey in 1977 , a maximum of 8 years aftei^ labor force 
entry. Previous research has indicated that it may take people 
5 to 7 years of labor market exploration to settle into a career 
path.-Lo The current jobs of these people should therefore 
provide a good indication of the long-term career orientation of 
the sample. All variable definitions used in this section are 
identical to those used to describe the characteristics of the 
sample population's first jobs. 

It should be mentioned that changes in local economic condi- 
tions are likely to have influenced the labor market activities 
of the cohort over .the time period covered by the survey. At 
the time they entered the labor force, members of ^this sample 
were entering a relatively tight labor market (the unemployment 
rate m Worcester was 4.9 percent in 1970). At the time of 
their current jobs, the local economy was just beginning to 
recover from the worst recession since World War II. in 1977, 
the local unemployment rate was 6.7 percent, down, from 11.2 
pprcent in 1975. Vocational curriculum graduates may have been 
especially hurt by these adverse economic conditions because of 
their relative concentration in manufacturing and construction 
industr ies . 

Activities Eight Years After High School 

As expected, the majority of men in this sample were employ- 
ed at the time of the survey. Including those in the military, 
86.3 percent of the men were actively involved in the labor 
market 8 years after high school. The remaining 14 percent "were 
either unemployed, in school, or out of the labor force for 
health reasons. Table 8 presents this employment information 
broken down separately by high school curriculum. The 105 men 
with civilian employment experiences are included in the current 
job comparisons. 
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Table 8 



Employment Rates 8 Years 
Population by Curriculum 


After High School for the Sample 
and Sex — Percentage Distributions 






Men 






Activity 


Academic 


Gener al 


Business Vocational 


Total 


Not employed 

Employed 

Military 


12.5 
83 .3 
4.2 


16 .7 
77 .8 
5.6 


12.8 

78 .7 ■ 

, 8.5 


13.7 
80 . 2 
6.1 


Total 


100 .0 


100 . 1 


100.0 


100.0 


Number 


48 


36 

Women 


47 


131 


Activity 

Not employed 
Employed 
Mil i tar y 

Total 


Academic 


Gener al 


Business Vocational 


Total 


57.1 
42.9 


57 .1 
38 .1 
4.8 


48.6 61.5 
51.3 38.5 


55 .6 
43 .6 
.8 


100 .0 


100 .0 


99.9 100.0 


100.0 


Number 


42 


21 


37 "26 


126 



Note:' Columns may not sum to 100 percent because of rounding 
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As shown in table 8, the women of this sample were much less 
likely to be working 8 years after high school than were the 
men. Only 44.4 percent of the women were employed (including 
one woman in the military) , and only 33 percent held a full-time 
job. These relatively low labor force participation rates are 
primarily due to the age of the female cohort (approximately 26 
to 27 years old) . Most of the women out of the labor force were 
at home, caring for their families. The total sample size used 
for the current job comparisons of women from the different 
curricula is therefore limited to only 55 women. 

Size of Firm for Current Job 

Table 9 presents the current job distribution of the sample 
population between small and large firms, by curriculum and sex. 
First, the size distribution of the sample varied surprisingly 
little between the first and current jobs. Men were slightly 
more likely to be employed with large firms on their current 
jobs, with the exception of men from the academic curriculum, 
who registered a slight decrease in the percentage employed 
with large firms. With respect to size of firm for the current 
30b, there were no significant differences among the men from 
the three high school curricula. 

Except for women from the general curriculum, there also 
were no major changes in size of firm from first job to current 
job for the women. The majority of academic and business track 
women held current jobs with large employers; a majority of 
women from the vocational curriculum were employed in small 
firms. Although the general track women showed a large change 
in their distribution with respect to size of firm, the extreme- 
ly small sample size of general track women holding a job 8 
years after high school makes this finding highly questionable. 

Occupation and Industry of Current Job 

Comparisons of the occupational distribution of current jobs 
among the sample population reveal significant differences by 
curriculum for both men and women (see table 10). A majority of 
academic track men were employed in white-collar occupations, 
while a majority of both general curriculum and vocational track 
men held blue-collar jobs. These occupational distributions are 
somewhat di f f er ent *f r om the distributions at the time of labor 
force entry. From entry to current jobs, men from the academic 
curriculum moved away from blue-collar and service occupations 
and into white-collar jobs . There was very little occupational 
change among men from the general curriculum, with only a slight 
movement out of service occupations. Conversely, the percentage 
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Table 9 



Size of Firm on Current Job of Sample Population, 
by High. School Curriculum and Sex — Percentage Distributions 

Men 



Firm Size 



Small 
Lar ge 



Total 
Number 



Firm Size 



Small 
Lar ge 



Total 
Number 



2V ^ a ^ o in i 


(^pn p r al 


Business 


Vocational 


Total 


0/. • 0 






42 . 4 


46 .5 


47.4 


57 .1 





57 .6 


53 .5 


100.0 


100 .0 




100 .0 


100 .0 


38 


28 




33 


99 




Women 








Academic 


General 


Business 


Vocational 


Total 


16 .7 


75 .0 


26 .3 


60 .0 


36.4 


83.3 


25.0 


73 .7 


40 .0 


63 .6 


100 .0 


100 .0 


100 .0 


100 .0 


100.0 


18 


8 


19 


10 


55 



4 > i 
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Table 10 



Occupation and Industry of Current Job of Sample Population, 
by High School Curriculum and Sex--Percen tage Distributions 



Men 



Occupa tion 


i^cademic 


Gener al 


Bus iness 


Voca t ional 


Total 


WU iuc'~CO±±ar 

Blue -collar 
oe r V 1 ce 


DO • O 

35.9 
iU . i 


J 3 . / 

53 .6 

In "7 
iU . / 





lb . / 
77 .8 
5 . 6 


3 6.9 
55.3 
8 .7 


Total 


100.0 


100 . 0 





100 . 1 


99 .9 


Number 


39 


28 




36 


103 


Indus tr y 

Construction 
Manu f actur ing 
Nonmanufactur ing 


5.1 
33.3 
61.5 


17 .9 
39 . 3 
42 .9 





14 .7 
52 .9 
32.4 


11.9 
41.6 
46.6 


Total 


99 .9 


100 . 1 





100 .0 


100 .1 


Number 


39 


28 

Women 





34 


101 


Occupation 


Academic 


Gener al 


Bus iness 


Vocational 


Total 


Wh i te -collar 
Blue-collar 
Serv i ce 


/U . 0 
17 .5 

IT O 
1 1 • O 


DZ . b 

O "7 C 

J / . b 


on C 

o9 . b 

In c 
iU . b 


on n 
o U . U 

10 .0 

^ n n 
oO . U 


DO • b 
7.4 

24.1 


Total 


99 ."^ 


100 , 0 


100 .0 


100 .0 


100 .0 


Number 


17 


8 


19 


10 


54 


I ndus try 

Cons ti: uction 
Manu f actur ing 
Nonmanufactur ing 


5.6 
94 .4 


100 .0 


15 .8 
34 .2 


10 .0 
90 . 0 


9.1 
90 .9 


Total 


100 .0 


100 .0 


100 .0 


100 .0 


100 .0 


Number 


18 


8 


• 19 


10 


55 



Note: Columns may not sum to 100 percent because of rounding. 
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of men from the vocational curriculum holding blue-collar jobs 
decreased from 93 percent on their first jobs to 78 percent on 
their current jobs. Most of this movement was from blue-collar 
to white-collar occupations. 

There were also very few changes in the occupational dis- 
tribution of the women in the sample when their entry job was 
compared with their current job. The vast majority of women 
from the academic, general, and business curricula were still 
employed in white-collar occupations; vocational curriculum 
women remained heavily concentrated in service occupations. 

For men of this sample, cur r en t- job di f f er ences in 
industrial distribution were similar to first-job differences: 
Men from the vocational curriculum remained heavily concent- 
rated in the manufacturing sector; men from the academic cur- 
riculum were even more likely to be in the nonmanuf actur ing 
sector on their current job than they were on their first job. 
General curriculum men, however, experienced a shift away from 
the nor.manuf actur ing sector and into jobs in the construction 
industry. The major change for women from all curricula was an 
even greater propensity toward nonmanu f actur ing employment. 

The findin<3s of this comparison of current jobs among 
persons from different curricula once again illustrate that high 
school curriculum does influence employment outcomes.. On both 
their first and current jobs, vocationally trained men and women 
were employed in occupations and industries that were different 
from those in which their counterparts from the nonvoca tional 
programs were employed. However, these different occupations 
and industries were not strongly associated with either large 
or small employers. 

Wages and Status of Current Job 

Table 11 presents the average wages of the noncollege sample 
population, by curriculum and $ex, on the jobs Vhese people held 
at the time of the Worcester syurj^ey. These wages are presented 
in Doth nominal and constant 1967 dollars^l^ As with the 
initial wage comparisons, the current- job wage comparisons have 
not been adjusted for human-ca^pi tal and background differences. 

As was true of the initial wage comparisons, there were nb 
statistically significant differences in the-current wages 
received by the men and 'women of this sample when comparjed 
across high school curricula. Although the figures were not 
statistically significant, men from the academic curriculum were 



Table 11 



Average Wages and Occupational Status of Current Jobs 
for Sample Population by High School Curr iculum and Sex 

Men 

Academic General Business Vocational Total 



Average wage (per 

hour, nominal) $5.60 

Number 38 

Average wage (per 

hour, constant)^ $3.08 



Number 



Mean status 
score'-' 



38 
46 .1 



$5 .14 

24 

$2.82 

24 

36 .0 



$5.51 
26 

$3.01 
26 

38 .L 



$5.41 
89 

$2.97 
89 

40 . 3 



Number 



39 



28 
Woi>ien 



36 



104 



Academic General Business Vocational Total 



Average wage (per 
hour , nominal ) 

Number 

Average wage (per 
hour , constant } ^ 

Number 

Mean statur, 
score'^? 



$4.67 
15 

$2 . 56 

15 
44 .7 



$4.03 
7 

$2.21 

74 
37.3 



$3.77 
14 

$2.07 

14 
51 .5C 



$3.51 
6 

$1.93 
6 

29.9 



$4.07 
43 

$2. 23 

43 
42.4 



Number 



18 



8 



19 



10 



55 



a . 
b. 



Constant wages, 1967 = 100 . 



Derived from the Duncan Index of socioeconomic status, with 99 
representing the highest possible score. 

Statistically different from the general and vocational 
curriculum at the 10 percent level. 
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now earning slightly more than men from the vocational curricu- 
lum; men from the general curriculum continued to earn less than 
their coun^ter par ts from the academic and vocational tracks. 
Women froir^ the vocational curriculum also were earning less 
than women from other curr icula-~a result similar to that found 
in the ini.tial job wage cjmparisons. Also of interest is the 
finding that' women . fr om' the business track were now earning 
less than both academic and general track women. 

The wages of men from all curricula remained significantly 
higher than the. wages received by women. As with their first 
]obs , the men averaged 25 percent greater wages on their current 
jobs than the women. Men with vocational training continued to 
earn a large wage premium (36 percent) compared with women with 
voca t ional tr a in ing . 

These wage comparisons of jobs held 8 years after high 
school confirm the findings of the initial wage comparisons. 
For this sample of noncollege men and women, vocational training 
failed to h=ive a significant impact on either the short-term or^ 
the long-term wages of its recipients. 

Current-job wage comparisons by size of firm also yield the 
same results as those found in the first job comparisons. Once 
again, although large employers paid slightly higher wages than 
did small employers ($3.06 per hour versus $2.86 per . hour for 
the men and $2.29 per hour versus $2.08 per hour for the women) ^ 
the differences between the wages of two sizes of firms were not 
statistically significant. 

Table 11 also jfHC-e^ents occupational status scores attached 
to the current jobs of the graduates from the different curric- 
ula. Among the men of the sample, academic graduates were now 
employed in jobs of significantly higher status than were the 
general and vocational curriculum graduates. This situation 
represents a change from the comparisons of initial job status, 
which found no significant differences among the three curric- 
ula. General and vocational track men remained very similar in 
terms of this socioeconomic status measure. Combining this 
result with the previous finding of no significant wage dif- 
ferences between men from the different curricula again points 
to the conclusion that vocational training (at least that 
received by men from the Worcester area in the late 1960 's) did 
not have a pos i tive impact on long-term employment outcomes . 

In 1977, women from the vocational curriculum registered 
significantly lower occupational status scores than did women 
from other tracks. Women who graduated from the business cur- 
riculum held jobs of much higher status than did grad .^.tes of 



the academic, general, or vocation?! tracks. Women who received 
their training in the separate vocational school therefore 
remained at a labor market disadvantage even 8 years after they 
have received their training. Women who r eceived bus iness 
training did benefit in the form of higher status jobs, although 
not in»the form of wages. 

Additional Characteristics of Current Jobs 

Graduates from the different high school curricula were 
also compared on the basis of their union status, the way they 
located their current jobs, and their length of -time on current 
jobs. This information* is summarized in tables C and D of the 
appendix. 

As with '-heir first jobs, men from the vocational curric- 
ulum were more likely to be members of a union on their current 
job than "were men from the academic and general curricula. The 
slight decrease in the percentage of unionized vocational grad- 
uates may very well be due to the slight increase in white-col- 
lar employment that vocational graduates also experienced from 
'first job to current job. A surprisingly high percentage of 
women also were members of a union at the time of the followup 
survey (33 percent, excluding women from the general curric- 
u 1 u !ft t . 

As for method of jpb search, direct application and help 
from friends or relatives remained the most popular methods of 
locating current jobs. A significant percentage of both men 
and women had been promoted to their current jobs from within 
the same company (about 20 percent of the men and 26 percent of 
the women ) . 

The men of this sample tiad been employed in their current 
]obs for an average of 3.7 years; the women for 2.9 years. 
This information thus provides partial support for the view 
that young people settle into their occupational career path 
fairly soon after entering the labor market. At the age of 26 
or 27, the men averaged more than 3 1/2 years in the same job. 
They had therefore started these jobs at about age 23, an age 
that has been frequently mentioned as the ac^p many young people 
begin to settle down.-^^ 
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Section 7 



From First Job to Current Job 

The preceding sections have presented overall comparisons of 
the employment outcomes of graduates from the four high schooj^ 
curricula. Changes in overall distributions do not capture the 
individual changes experienced by members of the sample. This 
section therefore compares the work experience and occupational 
changes of the sample population between the time they entered 
the labor market and the time of the survey. 

Years of Work Exper ience --To tal Sample 

The sample population used in this study graduated from high 
school in June 1969; the followup survey captured their employ- 
ment experiences up "through 1977. Members of this sample could 
therefore have worked approximately 8 years if they had been 
continuously employed since high school graduation. Table 12 
summarizes several work experience measures of the total non- 
coileg"e sample^ including persons who were out of the labor 
force at the time of the survey. Each of these measures 
excludes time spent in the military. 

The total experience measure was calculated by summing 
length of time on each job the respondents held. This measure 
thus includes any part-time and part-year jobs, in addition to 
full-time employment. There were no statistically significant 
differences acrbss curricula on this measure, although the men 
from the vocational track did tend to have fewer accumulated 
years; of work expei^^ience than did men from the other curricula. 
The greater propensity of men from the v9cational track to enter 
the military may partially account for their fewer years of 
work experience. Women of the sample averaged fewer years of 
work experience than the men, an expected finding given their 
generally lower rates of labor force participation. Women from 
the business curriculum had more years of accumulated work expe- 
rience than did women from the remaining curricula, but these 
differences were not statistically significant, 
fi 

A more valid measure of labor market attachment and commit- 
ment may be the accumulated years of f ull-time work experience. 
On this measure, academic track men had significantly fewer 
years of experience than did general track men. The fewer years 
of full-time employment experienced by these academic men is 
probably due to their relatively higher rates of pos tsecondary 
schooling. Vocational track men also had lower rates of full- 
time experience than did general track men; this finding may be 
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Table 12 



Accumulated Years of Work Experience of the Total Sample 
Population, by High School Curriculum and Sex 

Men 



Average years of 
total experience 

Number 

Average years of full- 
time experience 

Number 



Average years of 
total experience 

Number 

Average years of full- 
time experience 

Number 



Academic General Business Vocational 



7 .42 

47 

4. 9 lb 
48 

Women 



7 .27 
36 

6 .23 
36 



6.78 
42 

5.13a 
47 



Academic General Business Vocational 



5.81 
42 

3 .66 
42 



5 .84 
21 

3.81 
21 



6 .68 
36' 

5 . 39a 

37 



5.78 

26 

3.70 

26 



a. Statistically different from the general curriculum at the 
11 percent level . 

b. Statistically different from the general curriculum at the 
5 percent level. 
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partially influenced by the greater rates of military service 

among vocational graduates. However, this difference in years 

of full-time experience was significant at only the 11 jiercent 
level, I 

Among the women of the sample, business curriculum graduates 
averaged significantly more years of full-time experience than 
did women from all other curricula. There were no significant 
differences on this measure among women from the academic, gen- 
eral, or vocational tracks. 

Years of Work Exper ience--Sample with Current Jobs 

The foregoing work experience comparisons included all mem- 
bers of the sample, whether or not they were currently employed 
at tne time of the followup survey. Limiting the experience 
comparisons to persons holding jobs at the time of the survey 
results in higher averages on these measures for all groups. 

As table 13 shows, although there wer^ no significant dif- 
ferences in total years of experience among the graduates from 
the different curricula who were currently employed, men from 
the academic and vocational tracks had significantly fewer accu- 
mulated years of full-time experience than did men from the 
general curriculum. This is a further discouraging finding of 
the impact of vocational training: Graduates from the voca- 
tional curriculum did not accumulate greater employment expe- 
rience as a result of their training. Once again, however, 
these lower rates of employment may have been due to greater 
education, training, and military activities, ^ 

Except for women from the business curriculum, women demon- 
strated no differences by curriculum in the accumulated years 
of work experience. Currently employed business track women 
recorded the largest amount of work experience over the 8 years 
of the survey, and, in fact, they averaged more full-time expe- 
rience than did the men. The very low sample size available 
for these comparisons of female work experience makes these 
findings questionable, however. 

The Transition in Terms of Size of Firm 

To facilitate understanding of the differences in the 
employment patterns of young people who have received different 
forms of high school trainin<3, this section begins with an anal- 
ysis of the mobility of the gr adua tes/ acr oss and between firms 
of different sizes. By comparing the size of firm of first job 
to the size of the firm of current job, we can develop a clearer 
picture of the transition paths of noncollege youth. 
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Table 13 



Accumulated Years of Work Experience of the Currently 
Employed Sample Population, by Hiqh School Curriculum and Sex 

Men 



Average years of 
total experience 

Number 

Average years of full- 
time experience 

Number 



Average years of 
total experience 

Number 

Average years of full- 
time experience 

Number 



Academic General Business Vocational 



8 .27 

39 . 

5 .65b 
40 

Women 



7 .90 
38 

7.01 
28 



7.31 
34 

5 .843 
37 



Academic General Business Vocational 



7 .05 
18 

4 .84 

16 



7.31 

a 

4 .18 

a 



8 .25 
19 

7 .56^ 
19 



6.93 
10 

4 .22 
10 



Significantly different from the general curriculum at the 
10 per cen t level . 

Significantly different from the general curriculum at the 
5 per cen t level . 

Significantly different from the general curriculum at the 
1 per cen t lev el . 
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Table 14 presents comparisons of firm size between first and 
current job, by high school curriculum and sex. The numbers in 
table 14 indicate first, that the majority of both men and women 
tended to remain with the same size of the firm with which they 
started. Of the men who started in small firms (the first two 
rows of table 14) 67 percent were also employed in small firms 
on their current jobs (the first row of table 14). The figure 
for women is 71 percent. Likewise, 74 percent of the men and 
83 percent of the women who started* in large firms remained with 
large employers on their currentl jobs. There was thus very 
little movement between firm si^e from first job to current. 

Another finding revealed by this table is that there were no 
significant differences among workers by curriculum background 
in the size of firm transitions. For persons from all curricu- 
la, a majority of the sample remained with firms of similar size 
from'first job to current job. Men from the vocational curricu- 
lum, however, tended to change size of firm more often than the 
other men did. Thirty-eight percent of the men from the voca- 
tional track changed size of firm (the second and fourth row of 
table 14). The corresponding percentages for persons from the 
academic and general tracks were 24 percent and 29 percent, 
respectively . 

Larger differences by curriculum background appeared in the 
size of firm transition among the women of the sample, but the 
small sample size for this group limits the usefulness of this 
information. Most women stayed with large employers on both 
their first and current jobs. 

Occupational Mobility from First Job to Current 

The previous sections of this report compared overall occu- 
pational distributions of the sample population on both their 
first jobs and current jobs. Since these comparisons dealt 
only with average changes in occupation, they may be masking 
changes occurring on an individual basis. This section there- 
fore compares the occupational mobility experienced by individ- 
ual members of the sample between their first and current, jobs 
(see table 15). The findings'for the women of the sample ^re 
downplayed because of the small sample size available for this 
subgroup. 

Men from the academic curriculum revealed a strong propen- 
sity toward white-collar employment. Most men who began in 
white-collar jobs remained in these occupations on their current 
jobs. A majority of the academic track men who began in blue- 
collar occupations also remained in blue-collar fields, but 
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Table 14 



Size of Firm Transition, First Job to Current, 
Among Sample Population, by High School 
Curriculum and Sex--Per cen tage Distributions 



Transition path-- 

First Job to Current 



Men 



Academic General Business Vocational Total 



Small firm to small 

Small firm to large 

Large firm to large 

Large firm to small 

Total 

Number 



firm 39.5 

firm 10.5 

firm 36.8 

firm 13 . 2 

100 .0 

38 



35.7 
21.4 
35.7 
7.1 

99 .9 

28 



21.9 
18 .8 
40 .6 
18 .8 

100 .1 

32 



32.7 
16 .3 
37 .8 
13 . 3 

100 .1 

98 



Women 



Transition path-- 



First Job to Cqrrent Academic 


Gener al 


Bus iness 


Vocational 


Total 


Small 


firm to small 


firm 5.9 


50 .0 


10 .5 


50.0 


20 .0 


Small 


firm to large 


firm 11.8 


16 .7 




12.5 


8-.0 


Large 


firm to large 


firm 76.5 


16 .7 


73 .7 


25.0 


60 .0 


Large 


firm to small 


firm 5.9 


16 .7 


15.8 


12.5 


12.0 




Total 


100.1 


100 .1 


100 .0 


100 .0 


100 .0 




Number 


17 


6 


19 


8 


50 



Note: Columns may not sum to 100 percent because of rounding. 
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Table 15 



Occupational Mobility from First Job to Current Job for' 
Sample Population ^ by High School Curriculum and Sex-- 
Per cen tage Dis tr ibu tions 

Men 

Transition Academic General Business Vocational 



White-collar to white-collar 


33 


. 3 


25 


.0 


5 


.7 


White-collar to blue-collar 


7 


.7 


7 


.1 






White-collar to service 


2 


.6 










Blue-collar to white-collar 


17 


.9 


42 


.9 


11 


.4 


Blue-collar to blue-collar 


25 


.9 


7 


.1 


77 


.1 


Blue-collar to service 


5 


.1 


7 


.1 


2 


.9 


Service to white-collar 


2 


.6 


3 


.6 






Service to blue-collar 


2 


.6 


3 


.6 






Service to service 


2 


.6 


3 


.6 


2 


.9 


Total 


100 


. 3 


100 


.0 


100 


.0 


Number 


39 




28 




35 





Women 



Transition Academic General Business Vocational 



White-collar to white-collar 


62 


. 5 


50 


.0 


84 


.2 


12 


.5 


White-collar to blue-collar 


12 


.5 










12 


.5 


White-collar to service 


6 


.3 


16 


.7 


5 


.3 






Blue-collar to white-collar 


6 


. 3 






5 


.3 


12 


.5 


Blue-collar to blue-collar 


6 


.3 . 














Blue-collar to service 


















Service to white-collar 






16 


, 7 










Service to blue-collar 


















Service to service 


6 


.3 


16 


.7 


5 


.3 


62 


.5 


Total 


100 


.2 


100 


.1 


100 


.1 


100 


.0 


Number 






6 




19 




8 





Note: Columns may not sum to 100 percent because of rounding. 



! S3 



165 



more than a third also moved to white-collar employment (the 
entry in the fourth row of tabla 15 divided by the sum of the 
entries in fourth, fifth, and sixth rows). Very few academic 
track men either started in or moved to service occupations. 

Men from the general curriculum were more likely to start 
their careers in blue-collar jobs than were men from the academ- 
ic track. However, most of the general curriculum men moved 
from blue-collar to white-collar jobs by the time of the follow- 
up survey. Once again, there was very little movement into 
service occupations . 

Vocational track men showed distinctly different patterns 
of mobility than did men from the other curricula. Vocational 
track men were heavily concentrated among blue-collar occupa- 
tions, both on their first and current jobs. Only 12 percent of 
the vocational track men who experienced blue-collar employment 
on their initial jobs had moved to white-collar occupations by 
the tine of the followup survey. This information thus con- 
firms the earlier finding that vocational training does 
influence employment outcomes. The major problem, however, is 
that the different employment experiences of male vocationral 
curriculum graduates do not result in greater labor market 
rewards (as measured by wages, occupational status, and total 
years of work experience). Noncollege academic and general 
curriculum men, while finding employment in different types of 
jobs, end up doing as well as or better than vocationally 
trained men in terms of wages and status. 

Women from the academic, general, and business curricula 
tended to both start in and move to white-collar occupations 
over the course of their careers. Women from the vocational 
curriculum, however, were more likely to begin and remain in 
service occupations, a fact that may help to account for their 
relatively lower wages and occupational status. 

Wage Changes from First Job to Current Job 

The final curriculum comparison to be made in this paper 
concerns changes in hourly wages from first job to current job. 
These wage changes are pr esen ted for the sample population , by 
sex, in table 16. No significant differences in either nominal 
or constant wage growth were revealed among the men from the 
different high school curricula. This finding is expected, 
since there were also no significant differences in their wages 
on either their first jobs or their current jobs. In real 
terms (which are more accurate than nominal wages due to dif- 
ferent starting dates of employment), academic curriculum men 
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Table 16 

♦ Change in Hourly Wages, First Job to Current Job for 
Sample Population, by High School Curriculum and Sex 

Men 

Academic General Bus in ess Vocational 

Average change in nominal 

wages (dollars per hour) $2.47 $2.28 $2.51 

Average chdnge in constant 

wages (dollars per hour) $0.56 $0.38 $0.45 

Number 37 22 24 

Women 

Academic Gener al Bus in ess Vocational 

Average change in nominal. 

wages (dollars per hour) $2.23^ $1.01 $1.33 $0.86 

Average change in constant 

wages (dollars per hour) $0.49^ $0.20 $0.13 $0.04 

Number 13 4 13 4 



a. Statistically different from the remaining curriculum at 
the 5 percent level. 
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, ^ Table 16 

S^.^n?f ^^"t -J^^ to Current Job for 

Sample Population, by High- School Curriculum and Sex 

« 

Men 

Academic Gene ral Business Vocational 

Average change in nominal 

wages (dollars per hour) $2.47 $2.28 — - $2.51 

Average change in constant 

wages (dollars per hoftr ) $0.56 $0.38 — $0.45 

^"'^^e'^ 37 22 — 24 

Women 

Academic General Business Vocational 

Average change in nominal 

wages (dollars per hour) $2.23^ $1.01 $1.33 $0.86 

Average change in constant 

wages (dollars per hour) $0.49a $0.20 $0.13 $0.04 

Number 13 4 ^3 



" th^e^'^^'rceii I'^veu'"' ^^^^'"'"^ curriculum at 
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gained $0.56 per hour from first job to current general track 
men gained $0.38 per hour, and vocational men gained $0.45 per 
hour. These wage gains are relatively low in large part 
because of high 'Inflation rates over the time period covered by 
the survey. 

Because of these high inflation rates, women from all cur- 
ricula except the academic actually experienced a decrease on 
their real wages over the course of their early careers. 
Although academic track women showed significantly • greater wage 
growth than did graduates from the remaining curricula, the 
small sample size for this variable once again prohibits a 
definitive statement as the mobility characteristics of women 
from the different curricula. 

Section 8 

Regression Analysis 

This section reports the results of descriptive regressions 
that relate initial wages, current wages, and wage changes over 
the sample period to a set of personal characteristics, high 
school curricula, and variables that indicate transitions be- 
tween size classes of firms. The latter variables allow us to 
e^camine the hypothesis that movement from small to large firms 
results in differential wage gains. 

TO anticipate, the regression results confirm those from the 
bivariate analyses previously reported. Within this sample, a 
vocational diploma did not result in any significant initial 
wage advantage or differential wage growth. The results con- 
cerning the effect of movement between small and large firms 
provides only the most tentative evidence that large firms offer 
better wage opportunities. 

Wages 

The first regression reported in table 17 has the initial 
wage on first job as the dependent variable. The categorical 
variables indicating curriculum background (measured against 
the general track as a reference category) show no significant 
differences from one another. Also, a first job with a 
large employer offers no higher wages than a first job with a 
small employer. The only variables that do appear as signifi- 
cant in this equation are (1) a variable indicating whether the 
respondent is male (and this has a relatively large and signifi- 
cant effect), and (2) a variable indicating that the respon- 
dent's family had high income.. This latter variable has a nega- 
tive coefficient indicating perhaps that noncpllege youth from 
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Table 17 



Regression Results Relating Starting Wage on First 
Job ^lH^l^ainple Population's Personal Characteristics, 
High School Curriculum Background, and Size of Firm 



Independent Variable 


Regression Coefficient 


t-ratio 


Sex--male 


.92 


6 .41'^ 


Family in come --high 


- . 54 


2.22** 


Family income-- low 


-.03 


.20 


Academic curr iculum 


.16 


.93 


Business curr iculum 


. 23 


.93 


Vocational curr iculum 


.18 


.96 


First job-- large employer 


. 11 


.85 


Constant 


2.06 





r2 = .213 
N = 168 



Note: The omitted variables used for reference in this regres- 
sion included women, persons from middle-income families, 
persons from the general curriculum, and persons whose 
first jobs were with small employers. 

a. Statistically signil^icant at the 5 percent level, 

b. Statistically significant at the 1 percent level. 
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relatively wealthy families might be systematically lower 
achievers. When a variable measuring the Duncan occupational 
prestige scale of the father's job was used instead of the 
family income variables, the same inverse relation was produced, 
but it was not significant. 

In a separate regression with the same dependent variable, a 
set of categorical varia)Dles was included to indicate whether a 
person had completed any pes tsecondary schooling. These vari- 
ables were described earlier in tables 3 and 4. The coeffi- 
cients on these variables were quite small and not distinguish- 
able from zero. 

The second regression has as the dependent variable the 
current or most recently observed wage for each respondent that 
had a current job. The sample of people employed at the time 
of the survey may have been filtered of those who have less 
ability to translate their background characteristics into wage 
gains, so the results may contain some biases due to systematic 
sample attrition. 

The results are reported in table 13. Men earn more than 
women as expected. An academic high school curriculum back- 
ground, in comparison with the general curriculum background, 
has a fairly large and significant effect on a person's wages 7 
years after graduation, even though the academic background was 
not associated with higher initial wages. The amount of work 
experience accumulated in the 7-year period also has a predict- 
ably positive, and significant, effect on wages. Persons whose 
current job is with a large firm appear to have higher wages 
than do those employed by small firms, but the effect is signi- 
ficant only at the 10 percent level. 

The categorical v^ir iables indicating completion of post- 
secondary schooling (mentioned earlier) were also tried in a 
regression with this dependent variable. Neither variable pro- 
duced a significant coefficient, although the variable indica- 
ting an associate's degree was relatively large and would pass 
a significance test at approximately the 15 percent level. ^0 

Changes in Wages 

The third regression has as the dependent variable the wage 
change over the sample period (table 19). This regression was 
also run only on the sample who reported a current wage. This 
regression has the same independent variables as the previous 
equation, but in addition has a set of variables that indicate 
the transition (or lack of transition) an individual has made 
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Table 18 

Regression Results Relating Wage on Current Job to Sample 
Population's Personal Char acter istics # High School 
Curriculum, Years of Work Experience, and Size of Firm 

Independent Variable Regression Coefficient t-ratio 

Sex--male 1.22 3,52C 

Family income--high 0.28 ^ 0,53 

Family income-- low -0,18 0.50 

Academic curr iculum 0 .88 2 .58^^ 

Business curriculum -0.05 0.08 

Vocational curriculum 0.27 0.70 

Years of full-time work 0.12 2.02^ 
exper ience 

Current job — large employer 0,46 1,63^ 

Constant 2.90 

r2 = .193 
N = 117 

Note: The omitted variables used for reference in this 

regression included women, persons from middle income 
families, persons from the general curriculum, and 
persons whose first jobs were with small employers. 

a. . Statistically significant at the 10 percent level. 

b. Statistically significant at the 5 percent level. 

c. Statistically significant at the 1 percent level. 
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Table 19 

Regression Results Relating Wage Gains from First Job to 
Current to Sample Population's Personal Characteristics, 
High School Curriculum, Pos tsecondary Training^ Years o^ Work 
Experience, and Size of Firm Transition 

Regression 

Independent Variable Coefficient t-ratio 

Sex — male .82 1,94^ 

Academic curriculum .63 1,62^ 

Business curriculum -.41 ,63 

Vocational curriculum .11 ,24 

Pos tsecondary diploma or .41 1.07 
certificate 

Postsecondary associate degree 1.09 1.13 

Years of full-time work experience .22 3.3A^ 

Transition — small to large experience .69 1.37 

Transition — large to large experience .70 1.78^ 

Transition — large to small experience .51 .97 

Constant -.62 

r2 « .120 
N « 118 



Note: The omitted variables used for reference in this 

regression included women, persons from the general 
curriculum, persons with no postsecondary training, and 
persons who started and remained with smaller employers. 

a. Statistically significant at the 10 percent level. 

b. Statistically significant at the 1 percent level. 
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between size classes of firms from first to current job. There 
are four possibilities: Small initially to small currently; 
small initially to large currently ;* large initially to small 
currently; and large initially to large currently. Small to 
small is the reference category against which the coefficients 
on the other categories are measQired. The results in this 
regression for the variables other than the transition variables 
are similar to the results for the previous regression. The 
academic curriculum background is associated with larger wage 
gains than the general curriculum background (significant at the 
10 percent level), while there were no significant differences 
in the wage gains experienced by vocational and general track 
graduates. 

Of special interest is the additional finding that people 
who have moved to large firms from small ones, or have been in 
large firms both initially and currently, also appear to have 
gained higher wages. The estimated effects of the latter two 
variables are similSir in' size; the coefficient on the large- to 
large variable is significant at the 10 percent level, while 
the coefficient on small-to-large is significant only at the 20 
percent level. Thus, there does appear to be some tentative 
support for the hypothesis that larger firms provide more oppor- 
tunities for wage growth. 



Section 9 
Conclusion 



The basic research task of this study was to test for dif- 
ferences in the labor market experiences of noncollege high 
school graduates of vocational and other curricula. Special 
emphasis was placed on the role of size of firms with which the 
graduates worked. In particular, this study investigated 
whether small employers were relatively more likely to employ 
vocational track graduates, and whether size of firm had an 
influence on the wages the youth from the different high sihool 
curricula received. 

One major finding from this study is that the size of tirm 
plays a relatively minor role in differentiating the experiences 
of graduates from the different high school curricula. Although 
there is some evidence that employment with large employers 
generates a slight wage advantage, there was no evidence tiat 
vocational and other graduates differed in the size of fir| 
with which they found employment. 
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A second finding from this study is that differences in 
high school preparation have a minimal influence on the wages 
received by noncollege youth over the cou.se of their early 
careers. Vocational graduates were not found to earn wages 
that differed substantially from the wages earned by graduates 
of the other curricula. The findings indicate r however ^ that 
academic curriculum graduates may gain an advantage over general 
curriculum graduates after several years in the labor force. 

.A final important finding from this study is that high 
school vocational training does appear to influence the types 
of jobs obtained by youth in this curriculum. Male graduates 
from the vocational curriculum found employment in blue-collar 
occupations, while male graduates from the academic and general 
curricula were more likely to be employed in white-collar 
occupations. The major curriculum difference among the women 
of the sample was the relatively greater propensity of voca- 
tionally trained women to be employed in service occupations. 
Women from the academic , general, and business curricula were 
heavily concentrated in white-collar jobs. This finding then 
raises the question of occupational preferences. Although 
vocational training may not benefit individuals in terms of 
wages, if may serve as an important method of preparation for 
jobs thcit certain groups of young people want. 



174 



Notes 



1. See David Birch, "The Job Creation Process" (Cambridge: 
Massachusetts Institute of Technology, photocopy, 1978). 

2. See Paul Osterman, Getting Started; The Youth Labor Market 
(Cambr idge : MassacEusetts Institute of Technology Press, 
1978) . 

3. See ibid. 

4. See Patricia Flynn Pannell , "Employer Response to Skill 
Shortages: Implications for Small Business," Bentley Col- 
lege, photocopy, 1981. 

5. This appears to be the modal sequence in a sample of youth 
interviewed by Osterman, Getting Started , pp. 15-29. He 
also cites two other studies that found similar evidence, 
Richard Lester, Hiring Practices and Labor Competition 
(Princeton, N.J. 7 Industrial Relations Section, Princeton 
University, 1954)? and Theodore Malm, "Recruiting Patterns 
and the Functioning of Labor Markets," Industrial and 
Labor Relations Review , July 1954. 

. 6. Respondents to the questionnaire wiere also asked to state 
their high school curriculum. Over 92 percent of the 
sample reported the same curriculum to which they had been 
assigned, ex post. 

7. Throughout this report, tests of statistical significance 
involved use of the Chi-square statistic (to test for dif- 
ferences in proportions) and the "t" statistic (to test 
for differences in means), because of the relatively 
small sample sizes, the 10 percent level of significance 
was used as the maximum acceptable significance level. 

All tables indicate whether a significant relationship was 
found at the 1 percent, 5 p^ercent, or 10 percent level. 

8. An additional measure of "ability," rank in class, was 
available only for graduates from the comprehensive high 
schools. (The trade schools did not calculate rank in 
class for its graduates.) I This variable was therefore 
excluded from the background comparisons. No other grade 
information was available jfor any of the sample. 
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9. Persons who received an associate's degree in a field 
offered by a 4-year institution (including liberal arts 
majors) were placed in the college sample. The college/ 
noncollege grouping of the associate's degree holders was 
made after a careful inspection of the individual 
questionnaires of these persons. If the intent of the 
postsecondary education appeared to be preparation for an 
eventual bachelor's degree, the person was placed in the 
college category. 

10. Since this sample is restricted to noncollege "^graduates , 
persons from the academic track who remained in college 
and obtained a degree have been excluded from both table 3 
and and table 4. 

11. The sample size differs for the various employment charac- 
teristics because of missing values for some variables. 

12. Classifying employers hiring 50 to 100 workers in the 
small, rather than large, category did not substantially 
alter the findings presented in this paper. Even fewer 
curriculum differences were found among the men on their 
first job; vocational track women were still more likely 
to be employed by small employers than were other women. 
No data are available for comparison to the overall size 
distribution of firms in the Worcester area. 

X3. Because the sample used in this study is relatively small, 
especially when broken down by curriculum and sex, 
standard occupation and industry classifications were 
condensed into a smaller number of categories. These 
broader categories were derived from the standard Census 
and S.I.C. classifications as follows: 

= Professional, managerial, sales, and 
clerical occupations 

« Craft, operative, transport, and labor 
occupations 

= Service and private household occupa- 
tions 

= Construction industry 

- Durable and nondurable manufacturing 
indus tr ies 



White-collar 

Blue-collar 

Service 

Construction 
Manuf actur ing 
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Nonmanufactur ing = Transportation and communication; 

wholesale and retail trade; finance, 
insurance, and real estate; service; 
and government. 

14. For a review of previous studies of the impact of 
vocational training, see Donna E. Olszewski, "Career Paths 
and vocational Education," in P. Poeringer and B. 
Vermeulen eds . , Jobs and Training in the 1980 's (Boston: 
Martinus Nijhof f , 1981) . 

15. It should be noted, however, that many women may desire 
vocational training for reasons other than employment and 
earnings; these "avocational" reasons might yield signifi- 
cant benefits to these women in areas other than those 
included in economic and labor market studies. 



16. Osterman, Getting Star tec . 

17. Because thi£ information was gathered at one point in 
time, these nominal wages represent a more accurate basis 
for comparisons on the basis of curriculum background than 
they did when compared for first jobs. 

18. Osterman, Getting Started . 

19. The variable denoting the person's sex and the variable 
indicating business curriculum are clearly correlated. No 
men reported having been in the business curriculum. How- 
ever, not all (only about one-third) of the women reported 
having been in a business curriculum, and therefore the 
correlation is certainly not perfect^ 

20. Two points should be made about these variables: First, 
they should be properly included in a regression along with 
all the variables reported in table 21; this was not done 
in the first round of analysis and will be in the next. 
Second, the number of people reporting an associate's 
degree is very small (since this is a noncollege sample) , 
the relatively large coefficient may be due to one or two 
extreme values; this also will be investigated further. 
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APPENDIX A 



ADDITIONAL CHARACTERISTICS OF FIRST JOB, FOR MEN 
IN THE SAMPLE POPULATION BY HIGH SCHOOL CURRICULUM- 
PERCENTAGE DISTRIBUTIONS 



Union Status Academic General Business Vocational Total 

Union member 26.8 6.3 -— 43.2 26 4 

Total responding 41 32 37 ^^q ' 

Job Search Method 

Direct application 34.5 36.0 --- 31 0 33 8 

Friends/relatives 44.8 32.0 --- 27*5 34*9 

Formal agency 10.3 4.0 --- 10 .'3 8*4 

School placement 3,4 12. 0 24 1 13*3 

O^h^-^ _Ll8 16.0 6:8 9'.6 



Total 98.8 100.0 9977 TOOTO 

Number . 29 25 --- 29 83 
Reason fpr Leaving 

Current job 19.4 16.7 --- 12 l I6 2 

Promoted, transferred 16.7 6.7 --- 3.0 g'l 

Laid off, involuntary 22.3 20.0 39*4 27*2 

Dissatisfied 33.4 50.0 --- 39,*4 39*4 

School, military ^'q 2 0 

Left labor force 8.4 6.6 --- 3*0 6*n 

Total TWn lU^ — ^ 9^ 

Number 36 30 33 99 

Job Tenure (years) 2.98 3.01 --- 2 37 2 80 

Number 41 33 --- 37' 113' 

Note: Columns may not sum to 100 percent because of rounding. 
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APPENDIX B 



ADDITIONAL CHARACTERISTICS OF FIRST JOB, FOR WOMEN 
IN THE SAMPLE POPULATION, BY HIGH SCHOOL ^ CURRICULUM- - 
PERCENTAGE DISTRIBUTIONS 



Union Status 


Academic 


General 


Business 


Vocational 


Total 


Union member 


13.2 


25.0 


25.0 


4 .8 


16.8 


Total responding 


38 


16 


32 


21 


107 


Job Searcn Metnod 






\ 






Direct application 


26 .9 


1 O O 

lo . 2 


CO O 

DO . 3 


4 / . U 




Fr iends/r elatives 


46 . 1 


y . i 


z D . U 


Z ^ . 4 




Fotmal agency 


3 . 8 










School placement 


15.4 


27.3 


4.2 


23.5 


15.4 


Other 


7 .7 


27 .3 


8.3 




9.0 


Total 


99.9 


100 . 1 


100 . 0 


yy . y 


lUU . u 


Number 


26 


11 


24 


17 


78 


Reason for Leaving 












currenu jod 


11 4 


18 8 


19 4 


5 .0 


13 . 7 


Promoted , transferred 


14.3 


6.3 


6.5 




7.8 


Laid off, involuntary 


5.8 






15.0 


7.8 


Dissatisfied 


17 .2 


25.1 


35 .5 


45.0 


29.4 


School f military 


2.9 


6.3 




5.0 


2.9 


Left labor force 


48 .6 


43.9 


29 .0 


30.0 


38.3 


Total 


100 . 2 


100.4 


100 .1 


100 .0 


- 99.9 


Number 


35 


16 


31 


20 


102 


Job Tenure (years) 


2.18 


2.49 


3.73a 


1.54 


„ 2.6 


Number 


38 


17 


33 


21 


110 • 



Note: Columns may .not sum to 100 percent because of rounding. 



a. Statistically different from the general (7 percent level) and 
vocational curriculum (1 percent level). 
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APPENDIX C 



UNION STATUS, JOB SEARCH METHOD, AND JOB TENURE OF CURRENT 
JOB FOR MEN IN THE SAMPLE POPULATION, BY HIGH SCHOOL 
CURRICULUM— PERCENTAGE DISTRIBUTIONS 

Acr'ademic General Business Vocational Total 

Union Member 15.4 18.5 — 34.4 22.4 

Total responding 39 28 36 103 

Job Search Method 

Direct application 37*6 40.9 29.6 35.8 

Friends/relatives 21.9 31.8 14.8 22.2 

Formal agency 12.5 9.0 7.4 9.8 

School placement 3.1 3.7 2.5 

Promotion 18.8 13.6 --- 25.9 19.8 

Other 6.3 14-. 5 --- 18 .5 9 .9 

Total 100.2 99.8 99.9 100.0 

Number 32 22 -— 27 81 

Job Tenure (years) 2.85 3.38' 2.50 , 2.90 

Number ^ 40 28 -— 37 106 

■ ^ ^ T 

Note: Colu^nns may not sum to 100 percent because of rounding, 
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APPENDIX D 



UNION STATUS, JOB SEARCH METHOD, AND JOB TENURE OF CURRENT 
JOB FOR WOMEN IN THE SAMPLE POP'JLATION, BY HIGH SCHOOL 
CURRICULUM- -PERCENTAGE DISTRIBUTIONS 

Academic General Bus iness Vocational Total 

Union Member 33.3 0.0 36.8 33.3 29.6 

Total responding 18 8 19 9 54 
Job Search Method 

Direct application 30.8 16.7 40.0 37.5 33.3 

Friends/relatives 38 .5 33.3 26 .7 37 .5 33.4 

Formal agency 6.7 2.4 

School placement 16.7 12.5 4.8 

Promotion 30.8 33.3 26.7 12.5 26.2 

Other -'— 

Total 100.1 100.0 100.1 100.0 100.1 

Number 13 6 15 8 42 

Job Tenure (years) 3.63 3.83 3.93 2.77 3.47 

Number 18 8 19 10 57 



Note: Columns may not sum to 100 percent because of r founding. 
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ASSESSING THE EFFECTIVENESS OF VOCATIONAL EDUCATION 
AND CETA PROGRAMS THROUGH THE USE OF ROUTINELY 
AVAILABLE ADMINISTRATIVE DATA 

Introduction 

The purpose of this paper is to illustrate the use of 
routinely available administrative data^ to examine the 
following : 

o Employment and earnings records for persons who have 
participated in secondary- level vocational education 
programs; 

o Subsequent participation in CETA programs by these 
former participants in secondary- level vocational 
education activities; and, 

o The labor market outcomes that are associated with 

specific features of previous vocational education, of 
employment and training participation, or of both. 

The authors conclude that this procedure, which requires no 
direct follow-up contact with former program participants, is a 
promising way to address many of the critical questions of 
program effectiveness, questions that are pertinent to the 
following : 

o Congressional consideration of reauthorization of the 
Vocational Education Act and the Comprehensive Employ- 
ment and Training Act; 

o State allocation of vocational education monies among 
" institutions and among specific programs within those 
schools ; and , 

o Effective program management at the individual school 
and prime-sponsor levels. 



^This paper refines, and applies irr a different context, 
an analytical approach that is described in David W. Stevens, 
"Performance Measurement in the CETA System," in CETA; An 
Analysis of the Issues , Special Report No. 23 (Washington, D.C.: 
National Commission for Manpower Policy, May 1978) , pp. 217-41. 
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It is not the authors' intention to suggest that the 
approach they plan to discuss offers a simple, universally 
applicable method for program assessment that should super- 
sede all other evaluation procedures. 

Section 1 of this paper offers a brief overview of the 
administrative data sources that are routinely available for 
analytical purposes. This overview includes a detailed state- 
ment of the specific data .reduction tasks that were conducted 
for this paper . 

Section 2 presents tables to illustrate the sequence of 
events that can be traced through this procedure. Although this 
section barely scratches the surface of the full analytical 
potential of this method/ it clearly indicates the understanding 
of program relationships and effectiveness that can be acquired 
through this approach.^ 

Section 3 offers specific recommendations for congressional 
and administrative actions to assure appropriate uses of the 
procedures documented here. 

Section 1 

Analysis File Creation 

The sources of administrative data that make up the analysis 
file are these: 

o The Missouri Department of Elementary and Secondary 
Education Vocational Education information system, 

o The Missouri Division of Employment Security Unemploy- 
ment Insurance Wage and Contribution reporting system, 
and 

o Th? CETA information system of six prime sponsors in 
the State. 



^No tests of the statistical significance, anfd there- 
fore inferential usefulness of the specific data presented, 
are offered. This purposeful omission is intended to limit 
the extent to which the particular data relationships shown 
can be misused. The reader is urged to focus on what impor- 
tant management questions can be addressed using this 
technique, not what advocacy position can be promoted with 
a particular comparison taken out of context. 
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These agencies routinely collect information about vocational 
education participants as part of their administrative reporting 
systems. This section describes the data contained in these 
information systems and how it can be combined to create an 
analysis file that subsequently can be used to assess the per- 
formance of vocational education. 

Vocational Education Information System 

In 1973 the Missouri Department of Elementary and Secondary 
Education developed an automated system for keeping track of 
enrollments in federally reimbursed vocational programs in the 
State. The system, known as the Missouri Occupational Training 
Informat:ion System (MOTIS) , was designed to provide at the state 
level a complete record on each student enrolled in the program. 
Eventually, Missouri's version of the Vocational Education Data 
System (VEDS) , which was authorized in the 1976 Vocational Edu- 
cation Amendments, replaced MOTIS. Since we chose to study 
persons enrolled in vocational education during the 1975-76 and 
1976-77 school years, we depended exclusively on the MOTIS data 
base for information. We would, however, have used the VEDS- 
generated data had the study focused on a more recent time 
period. 

For the school years 1975-76 and 1976-77, the MOTIS system 
contained 446 ,608 records on participants in- vocational educa- 
tion. These records make up the primary vocational education 
file; this file is reduced further to explore the specific 
research questions posed in the study. Table 1 lists the major 
categories of data on each record. A record contains information 
that can be used to identify the client, determine the program 
services received, and assign a completion status to the 
enrollee. These categories of information, as well as others 
listed, make up the analysis file. 



CETA Management information System 

The major source of data on CETA participants is a com- 
puterized management information system (MIS) oj^erated by the 
Missouri Division of Employment Security (MDES) . in Missouri, 
six of the nine prime sponsors contract with MDES for operation 
of their respective information systems. MDES serves the same 
function as a data "processing service bureau by capturing and 
processing the data, and by producing routine reports that help 
the prime sponsors manage their programs. 
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Table 1 



Vocational Education File: 
Major Categories o£ Data 



Category 

Student identifier 
Demographic characteristics 
School data 
Program information 

Condition 



Data Elements 

Name, Social Security number 

Sex , age , race , education 

County 9 distr ict number 

Office of Education program 
code, program level 

Educationally or socioeco- 
nomically disadvantaged , 
handicapped , correctional 
institute inmate or parolee 



Program completion status 



Followup 



Program completion , program 
dropout , obtained marketable 
skill 

Training-related placement, 
continuing education, armed 
forces , employed , unemployed 
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Three types of information are collected on each CETA par- 
ticipant: (1) when a participant first enters a CETA program, 
"intake" or enrollment information, including participant 
characteristics, previous labor market experience, and other 
eligibility criteria is collected; (2) while a participant is 
in the program, program services information is collected; and 
(3) when a participant leaves a program, termination information 
is collected. Thus, for each participant the CETA MIS system 
contains a record of enrollment information, program activity 
data, and termination information. 

For the period October 1977 through May 1980, 185,000 
individual records were maintained on the MIS system for the 
six prime sponsors covered in the study. From this total we 
have identified former vocational education students, and 
selected a CETA comparison group. More details of these data 
reduction procedures are presented in later sections. 

The maximum length of a person ' s * record is 921 characters. 
Rather than attempt to describe each data item in a record, we 
have categorized the record into groupings of data items that 
represent those itmes that are of major interest in performance 
measurement. These groupings, labeled da ta^ aggregates , are 
displayed in table 2. 

Unemployment Insurance File 

The Unemployment Insurance (UI) program, administered by 
the Missouri Division of Employment Security, captures earnings 
information on 97 percent of the work force in the State. Each 
quarter, employers in the State must submit a wage and contri- 
bution re^rt specifying the wages paid to all employees. 
Included in the quarterly report are the employer's identifica- 
tion number, the employee's Social Security number, and an 
industry identification code. These data are used to determine 
unemployment insurance eligibility. For example, to be eligible 
for benefits, an employee must have earnings above a certain 
threshold level and be employe^d for a specified length of time 
during a base period. *This record of earnings is maintained on 
each covered employee for a period of five quarters. As illus- 
trated later, this source of data allows us to secure earnings 
data on all former vocational education and CETA participants 
covered by the UI program. 
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Table 2 



CETA MIS Data Aggregates 

Data Aggregate Data Item(s) 

Client characteristics Sex, race, age, education, 

handicapped, offender , 
farmworker, family size, 
income 

Client identification Social Security number, 

name , address , telephone 

Employment experience Current status, unemployed, 

hourly pay, previous job , 
length of previous job, 
title of last job, reason 
left job, date last job 
ended 



Transfer program participation 



Program iden tif ication 



Program activity 



Ter mination/f ollowup data 



AFDC, food stamps, welfare, 
special status , unemploy- 
ment insurance, benefits, 
targeted jobs tax credit 

Pr ime- sponsor identifier , 
local office, region, pro- 
gram type 

Activity code, date of 

activity, enrollment date, 
transition services , date 
of last enrollment 

Termination code, date 

terminated, followup sta- 
tus, hourly wage, date of 
followup 
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Administrative Sources Data Base 



Collectively, the three sources of administrative data offer 
the files depicted in table 3. The data categories that are of 
interest are labeled in each of the boxes . Briefly, the voca- 
tional education file cpntains program service, enrollment data, 
and completion information of 446,608 vocational education 
enrollees during the 1975-76 and 1976-77 school years. The CETA 
* file provides client characteristics, program services, and 
labor market experience data on 185,000 CETA enrollees from 
October 1977 to May 1980. As indicated, the UI earnings file 
contains over 2 million records for 97 percent of the workers in 
the State for the five calendar quarters beginning October 1, 
1979 and ending December 31, 1980. 

From this data base, we created an analysis file to answer 
the research objectives of the study. This next subsection 
describes the procedures for reducing the data base to create an 
analysis file that can be used to answer the research questions 
posed . 

Data Base Reduction Procedures 

Reduction of Vocational Education File ^ 

The initial file contained data on 446,608 vocational educa- 
tion enrollees during the 1975-76 and 1976-77 school years. We 
divided this file into two data sets (Student Accounting Compo- 
nent (SAC)) 175 and SAC 176, to represent all enrollments in the 
State for each of the two school years. The 1975-76 file con- * 
tains 207,693 records, and the 1976-77 file contains 238,915 
records. Next, we identified and removed those persons enrolled 
in pos tsecondary and adult programs. Then we eliminated ail en- 
rollees who did not have Social Security numbers. The resulting 
data sets are presented in the first box in flow charts 1 and 2. 

The next steps were to include only those persons who ^met 
the following criteria: 



^t^os tsecondary education is left out for expository 
purposes only. There is no practical reason why enrollment in 
higher education programs could not be included in the analysis 
file. 
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Table 3 



Vocational 
Education File 



Administrative Sources Data Base 
CETA Pile 



HUmber of records: 446,608 

Length of record: 174 bytes % 

Time period: 1975-76 and 

i 1976-77 school years quarters 

Coverage: All Vocational 

Education enrollments 
in State of Missouri 



Data Categories ; 

o Student identifier 

o Demographic data 

o School data 

o Program data 

o Disadvantaged data 

o Program completion 

o Followup 



Number of records: 446,608 
Length of record: 921 bytes 
Time period: October 1977 to 

Kay 1980 
Coverage: All clients 

served by « of 9 
prime sponsors 
in Missouri 

Data Categories : 

o Program data 

o Demographic data 

o Participant data 

o Prograjft activity 

o Labor market experience 

o Termination 

o Followup 



01 Quarterly Wage 
Contribution Pile 

Number of records: 2 million 
Length of record: 76 bytes 
Time period: 5 most recent 

calendar quarters 
Coverage: 97% of workers in 
State of Missouri 



Data Categories ; 

o Social Security number 
o Employer ID number 
o Industry ID code 
o Earnings by quarter 
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!• Enrolled in one of the following vocational programs! 
agriculture^ distributive education, health, occupa- 
tional home economics, business and office, technical, 
or trade and industry/ 

2. Enrolled in school districts located in the six CETA 
pr ime- sponsor jur isdictiqns, 

3. A high school senior in the designated year. 

These steps are depicted in flow charts 1 and 2. Seniors in 
the 1976-77 data set were compared with persons who also were 
enrolled in 1975-76 to determine which persons had been enrolled 
for at least 2 years. An indicator of this variable was added 
to the former data set . 

Comparison With CETA Management Information System 

The reduced vocational education data sets were compared 
with the CETA MIS data set to establish matches (step 5 in flow 
charts 1 and 2). Separate data sets were created for matched 
and unmatched groups (step 6 in flow charts 1 and 2). Two 
matched groups were created: One included all persons enrolled 
in CETA up to May 15, 1980; the other included only persons who 
had terminated all CETA activities prior to October 1, 1979. 

Generation of Social Security Number Tape 

A tape containing Social Security numbers was generated for 
the purpose of collecting covered earnings data for CETA and 
vocational education participants. Three groups were identi- 
fied: CETA/vocational education matches, CETA only, and voca- 
tional education only (1975-76 and 1976-77 graduates). (See 
steps 7 and 8, flow charts 1 and 2.) 

CETA/vocational education matches: 

All vocational education high school seniors who 
had completed CETA activities prior to October 1, 1979, 
were included. 

2. CETA only: 

All CETA participants born between September 1956 
and November 1958 who had completed, all CETA activities 
prior to October 1, 1979, were selected. (These dates 
correspond to the birthdates of 90 percent of voca- 
tional education students who were high school seniors 
in 1975-76 apd 1976-77.) 
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Plow Chart 1 
SAC 175 

1975-76 Vocational Education Data Set 



Step 1 



Secondary-Level Vocational Education Students Only 

n = 146,907 



Step 2 



O.ccupational Vocational Education Students Only 
n = 72,849 



Steps 3 & 4 



I 
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'Eliminate , Kansas City 
1 Grades 8-ll^St. Louis City 

' St. Louis County 



High School Seniors 
in the 6 CETA 
Prime Sponsor 
Jurisdictions Only 



n = 22,705 



Step 5 



' No 
SSN 



Social Security Numbers = 21,420 



Step 6 



' CETA 
' n = 685 



Step 7 



>oc 
Ed 

n = 444 



No CETA 



n = 20,735 



Program 
Completers 

n = 14,600. 



Completed CETA 
Before 

October 1, 1979 



Step 8 



I 



Non- 
Completers 



1 out of 8 
sample 



CETA 
n * 342 



V 

No CETA 
* n = 1,825 
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Plow ^art 2 
SAC 176 

1976-77 Vocational Education Data Set 



Step 1 



Secondary-Level Vocational Education Students Only 

n = 149,328 



Step 2 



Occupational Vocational Education Students Only 
n = 69,790 



Steps 3&4 
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Grades ' Kansas City 
8-11 ■ ' St. Louis City 

' St. Louis Covinty 



Step 5 



No 
SSN 



Step 6 



Step 7 



CETA 
n = 770 



High School Seniors 
in the 6 CETA 
Prime Sponsor 
JurisdictiorjiS Only 

n = 20,360 



Social Security Numbers = 18,469 



No CETA 

n = 18,469, 



Voc. Ed. 
n = 512 
CETA 



Program 
Completers 

n = 12,762 
No CETA 



"Completed CETA 
Before 

October 1, 1979 
Step 8 



1 year Voc. Ed. 

n = 198 — 



2 years Voc. Ed. 
r\ = 174 




Non- 
Completers 



1 out of 6 
sample 

No CETA 
n = 2-, 129 



1 year 
Voc. Ed. 
n = 1,146 



2 years 
Voc . Ed . 
n = 981 
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3. Vocational education only; 

Selection was limited to a systematic random 
sample of persons y);iose record indicates a final status 
of ••completed training program and graduated." Onp out 
of every eight persons wajS chosen from the SAC 175 data 
set; and one out of every six for the SAC 176 data set. 

Analysis File 

We created the analysis file by linking the earnings records 
contained in the wage and contribution file with the records of 
persons in the CETA-only data set^ the vocational-education-only 
data setr and the CETA/vocational education matched data set. 
This file was then used to answer the research questions pre- 
sented in Section 2. 

Section 2 

Illustrlitive Applicationg; ^s. 

The tables in this section are presented as examples of the 
way in which former participants in vocational education pro- 
grams can be traced through subsequent events to discover in- 
formation such as the following: 

o Whether they place, additional demands upon the Nation's 
employment and training system; 

o Whether they engage in employment for pay, and,. if so, 
what the characteristics of this employment experience 
are; and, 

o Whether regular patterns of relative advantage are 

exhibited for those who follow specific paths through 
the system. 

The story that is told here begins with persons who grad- 
uated in 1977 from secondary-level vpcational education programs 
within the jurisdictions of one of six, prime sponsors in ^ 
Missouri which coirt«ct with the Missouri Division of Employment 
Security to maintain their management information systems. 
These graduates are then traced through, subsequent enrollment in 
a CETA pr^ogram, if this event occurred, and employment in a job 
covered by Missouri's unemployment insurance statutes , if this 
occurred. 
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The tables focus on personal characteristics of the former 
participants and the vocational education program areas from 
which they emerged, other dimensions of the data could be 
exhibited just as easily; for example, we could make comparisons 
within a given program type among individual institutions, or 
refine the unit of observation for CETA program participation 
to the level of activity, or even to the project or site. 

Table 4 displays selected character is tics of the persons who 
completed the 1976-77 vocational education program, arrayed by 
whether they had enrolled in 1 or 2 years of secondary- level 
training, whether they had subsequently enrolled in a CETA pro- 
gram (somewhere in the six prime-sponsor jurisdictions), and, if 
so, whether they had participated in a title ii-b activity. The 
reversal of sex proportions between the 1- and 2-year enrollment 
categories is rieadily apparent; the reasons for this pattern are 
not so obvious. Similarly, the limited ethnic mix and dominance 
of persons who were not disadvantaged are clear features of the 
data, but interpretation of these patterns requires additional 
information. (That information would be readily available to 
anyone using this analytical approach for management support 
purposes.) 

Table 5 illustrates how the procedure we describe in this 
paper can be used to examine the traditional question, how do 
vocational education program areas- vary in their success in pre- 
paring participants for stable and rewarding employment? Alone, 
the data in table 5 raise more questions than they answer, but 
this problem exemplifies a theme of this paper: The analytical 
approach illustrated here permits analysts to examine simultane- 
ously many aspects of the education and employment and training 
systems and their effectiveness in promoting client employ- 
ability. 

Readers may want information "about the mix of CETA program 
involvement beyond title ii-B distinction shown in tables 4 and 
5. Table 6 displays one additional the dimension of this issue. 
What is of obvious interest but is not shown is the specific 
activities (e«g., on-the-job training, classroom training, or 
adult work-experience) ip which these clients participated 
within the title ii-B category. 

This statement exemplifies , the importance of paying careful 
attention to the proper choice of unit of observation: what 
level and type of management decision is the analyst intending 
to address with a given selection of presentation format? The 
tables here whet readers' appetites for a disaggregation within 
title II-B to enable them to directly examine the use' vocational 
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Table 4 



Characteristics of 1976*77 Graduates, by Number of Years of Vocational Education 
Participation and Subsequent Enrollment in CETA 



1 year 
Match 



2 Years 
Match 



Characteristics 


No CETA 
N V 


All 
N 


CETA 
% ' 


11- 
N 


-B CETA 
% 




No 
N 


CETA 
% 


All 

JN 


CETA 
% 


II-B 
N 


CETA 
% 


Sex 




























Male 


452 


(39) 


76 


(38) 


40 


(35) 




705 


112) 


117 


(67) 


51 


(61) 


Female 


694 


(61) 


122 


(62) 


74 


(65) 




276 


(28) 


57 


(33) 


33 


(39) 


Kace 




























White 


1,110 


(97) 


180 


(91) 


106 


(93) 




954 


(97) 


164 


(94) 


81 


(96) 


Honwhite 


37 


(3) 


18 


(9) 


8 


(7) 




25 


(3) 


10 


(6) 


3 


(4) 


DisadVantaqed 




























Hot disadvantagedl,104 


(96) 


184 


(93) 


109 


(96) 




949 


(97) 


159 


(91) 


80 


(95) 


Academically 


19 


(2) 


6 


(3) 


2 


(2) 




10 


(1) 


6 


(3) 


2 


(2) 


Economically 


24 


(2) 


7 


(4-) 


3 


(3) 




21 


(2) 


9 


(5) 


2 


(2) 




Table 5 



1976*77 Graduates, by Number of Years of Vocational Education Participation, 
Program, and Subsifequent Enrollment in CETA 



Vocational Education 
Program 



1 Year 
Match 



2 Years 

Match 



1 No 


CETA 


All 


CETA 


II-B 


CETA 


No 


CETA 


All 


CETA 


11*6 




N 


% 


N 


% 


N 


% 


N 


% 


N 


% 


N 


% 


119 


(10) 


12 


(6) 


6 


(5) 


263 


(27) 


36 


(21) 


18 


(21) 


164 


(14) 


25 


(13) 


17 


(15) 


161 


(16) 


21 


(12) 


15 


(18) 


100 


(9) 


21 


(11) 


12 


(11) 


16 


(2) 


7 


(4) 


5 


(6) 


21 


(2) 


7 


(4) 


3 


(3) 


9 


(1) 


2 


(1) 


2 


(2) 


• 495 


(43) 


80 


(40) 


46 


(40) 


151 


(15) 


35 


(20) 


13 


(16) 


10 


(1) 


0 


(0) 


0 


(0) 


6 


(1) 


0 


(0) 


0 


(0) 


239 


(21) 


53 


(27) 


30 


(26) 


375 


(38) 


73 


(42) 


31 


(37) 


1,148 




198 




114 




981 




174 




84 





Agriculture 

Distributive 
Education 

Health 

Occupational Home 
Economics 

Business and Office 

Technical 

Trade and Industry 
Total 



221 





Table 6 




CETA Program Type for 1976 


-77 Vocational Education 


Graduates , 


By Number of 


Years of Enrollment 




Years of Vocational Education Enrollment 


CETA Program 


1 year 


2 years 

» 






N 


YETP 


11 


4 


YCCIP 


0 


1 


Youth Special Grants 


1 


0 


II-B 


110 

* 


78 


II-D 


8 


13 


IV 


7 


8 


Special Grants 


4 


5 


VI 


51 


58 


SYEP 


6 


5 


HIRE II 


0 


1 


STIP 


0 


1 


Total 


198 


174* 
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education program graduates make of subsequent classroom train- 
ing under CETA auspices. This disaggregation can be easily ac- 
commodated within the approach that is described in this paper. 

Let us now examine the pattern of appearance of \hese 1976 
graduates in "covered"* employment in Missouri from Ctetober 
1979 to September 1980. Table 7 exhibits a startling uniformity 
of appearance in "covered" employment , with the exception of 
classifications in which small cell sizes pose such serious 
problems that no inference can be drawn about the extent and 
stability of difference. 

Readers are warned not to interpret any percentage figure 
presented in table 7 as an accurate measure of the proportion of 
1976 graduates with given characteristics who were working 40 
(October 1979) to 52 (September 1980) months after completion 
of their secondary level vocational education programs. This 
inference would be improper for these reasons: 

o Graduates who have left the State of Missouri and are 
working, in "covered" employment in another State would 
Jiot appear in our data set. 5 

o Persons who are self-employed and therefore not 

required to report quarterly earnings, or persons who 
^re working in noncovered jobs, would not appear. 

Having stated these cautions, it is appropriate to note that 97 
percent of employed persons are included in the covered earnings 
file. 



Employment with an employer who is required by law to 
report on a quarterly basis all earnings accrued by each 
employee, in compliance with Federal and State unemployment 
insurance statutes, anywhere in the State of Missouri. See the 
previous section for a discussion of this data source and its 
limitations. 

5lt is theoretically possible to submit a list of Social 
Security numbers of "missing" cases to other State departments 
of employment security for routine administrative inquiry of 
their covered earnings filesr The practical aspects of such 
cooperative arrangements are not dealt with further in this 
§ paper. 
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Table 7 

Percentage of 1976 Graduates with Earning. Between October 1979 and September 1980* 
By Characteriatics, Number of Years of Vocational Education Participation, 

And Subsequent Enrollment in CETA 



O 

to 



1 year 



Natch 



2 Years 



CETA Only 



Match 



Characteristics n/N^ 



Sex 

Male 
Female 

Race 
.White 

Nonwhite 

Disadvantaged 
Not 

Disadvantaged 

Educationally 
Disadvantaged 

Economically 
Disadvantaged 







All CETA 


II-B CETA 






No CETA 




All CETA 


II-B 


CETA 


% 


n/N 


% 


n/N 


% 


n/N 


% 


n/N 


% 


n/N 


% 


n/N 


% 


315/452 
497/694 


(70) 
(72)* 


59/76 
97/122 


(78) 
(80) 


'32/40 
58/74 


(80) 
(78) 


525/755 
487/654 


(70) 
(74) 


495/705 
,196/276 


(70) 
(71) 


91/117 
47/57 


(78) 
(82) 


41/51 
28/33 


(80) 
(85) 


787/1, iir 
26/37 


(71) 
(70) 


145/180 
11/18 


(81) 
(61) 


85/106 
5/8 


(80) 
(62) 


888/1,208 
124/201 


(74) 
(62) 


. 672/954 
18/25 


(70) 
(72) 


129/164 
9/10 


(79) 
(90) 


66/81 
3/3 


(81) 
(100) 


784/1,104 


(71) 


144/184 


(78) 


86/109 


(79) 






671/949 


(71) 


126/159 


(79) 


66/80 


(82) 


13/19 


(68) 


4/6 


(67) 


1/2 


(50) 






8/10 


(80) 


4/6 


(67) 


1/2 


(50) 


16/24 


(67) 


7/7 


(100) 


3/3 


(100) 






12/21 


(57) 


8/9 


(89) 


2/2 


(100) 



«. lncxuag« only tho«e p«rticlp«nt« who had jome earnings during the period Ocfcobar li l Pto Septewbr 1980. 
b. n include, only those participants with some earnings. N includes the total number of participants in each cell. 
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Table 8 con\plements the previous exhibits by showing 1979-8Cr 
covered employment status in Missouri classified by the seven 
types of secondary-level vocational education programs. 
Managers might want to use this format to detect low rates of 
appearance in covered employment, among other things. Such 
differences cannot by themselves be interpreted as a signal ol 
training program deficiency, but they would normally trigger 
further inquiry to determine wh^ the differentials occur .<> 

It is possible to determine the geographic distribution of 
covered employees by using the geographic location part of 
employer identification numbers. This would permit any given 
ju?tsdictional level to trace the dispersion of its program 
leavers within the State. (Again, out-of-State mobility cannot 
be identified.) Knowledge of this sort can contribute to deci- 
sions about the appropriate jurisdictional level for secondary- 
level vocational education funding. This information is also 
useful for deciding to what extent training opportunities should 
be tied to local occupational employment patterns. 

Tables 7 and 8 allow us to examine whether 1976 graduates 
worked in covered employment in Missouri at any time during the 
period from October 1979 to September 1980. By itself, this 
information provides little insight about the relative well- 
being the graduates achieved through productive labor market 
activity. Tables 9 to 12 help in this regard. 

Tables 9 and 10 exhibit the mean number of calendar quarters 
during which no covered earnings were reported for persons who 
appeared in tHe covered earnings file at some time during the 
period from October 1979 to September 1980. Full examination 
of this employment stability question would take us far afield 
from the basic focus of the paper. The point is this: Even 
some of the 1976 graduates Who worked in "covered" employment 
in Missouri during part of 1979-80 also experienced substantial 
periods without earnings. 
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Missouri , 



^Among the possibilities are outmigration from 
which might be the result of dominant "push" factors (cannot 
find satisfactory employment in Missouri) or "pull" factors 
(well-trained people are recruited by out-of-State employers) 
self -employment, and a lower labor force participation rate. 
The program management implications of these causal forces 



obviously differ 
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Table 8 



o 



Percentage of 1976 Graduacea with Earnings Between October 1979 and September 1980«, by Vocational Education 
Program, Number of Years of Participation, and Subsequent Enrollment in CETA 



1 Year 



2 Years 



Vocational Education 
■ -RtftSUiH . 


No CETA 
n/N^ % 


naccn 












Match 




All CetA 
n/N 1 


11-6 
n/N 


CETA 
% 


No CETA 
n/N % 


All eetA 

n/N t 


II -B CETA » 

n/M ft 


Agriculture 


67/119 


(56) 


7/12 


(58) 


4/6 


(67) 


168/263 


(64) 


26/36 


(72) 


14/18 


(78) 


Di4itributive Education 


121/164 


(74) 


19/25 


(76) 


13/17 


(76) 


127/161 


(79) 


16/21 


(76) 


11/15 


(73) 


Health 


67/100 


(67) 


15/21 


(71) 


10/12 


(83) 


12/16 


(75) 


6/7 


(86) 


5/5 


(100) 


Occupational Home 
Economics 


16/21 


(76) 


6/7 


(86) 


2/3 


(67) 


5/9 


(56) 


2/2 


(100) 


2/2 


(100) 


Business and Office 


363/495 


(73) 


68/80 


(85) 


37/46 


(80) 


105/151 


(70) 


31/35 


(89) 


12/13 


(92) 


Technical 


7/10 


(70) 






0 




4/6 


(67) 


0 




0 




Trade and Industry 


173/239 


(72) 


41/53 


(77) 


24/30 


(80) 


270/375 


(72) 


57/73 


(78) 


25/31 


(81) 



Total 



814/1,148 (71) 156/198 (79) 90/114 (79) 691/981 (70) 138/174 (79) 69/84 (82) 



*- inciudei only tho«e participanf who had lome earnings during the period 6ctob«r 1979 io September 1980. 

b. n include, only those participants with some earnings. N include, the total number of participants in each cell. 
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Table 10 



Average Number of Zero Earnings Quarters Between October 1979 and September 1980* by Vocational Education 
Program, Number of Years of Participation, and Subsequent Enrollment in CETA 



Vocational Education 
Program 



1 Year 
Natch 



2 Years 



No 
N 


CETA 
X 


All OetA 

N X 




CETA 
X 


No 
N 


CETA 
X 


All ei 

N 


39A 
X 


II-6 
N 


CETA 
X 


67 


.81 


7 


.86 


4 


1.25 


168 


.68 


26 


1.08 


14 


1.36 


121 


.50 


19 


1.16 


13 


1.38 


127 


.51 


16 


.69, 


11 


.82 


67 


.57 


15 


.73 


10 


.80 


12 


1.00 


6 


.50 


5 


.60 


16 


.69 


66 


.33 


2 


.0 


.5 


1.20 


2 


1.00 


.2 


1.00 



O 



Agriculture 



Health 

Occupational Home 
Economics 



Business and Office 


363 


.59 


68 


.91 


37 


.97 


105 


.45 


31 


. .97 


12 


.83 


Technical 


7 


.43 






0 




4 


.50 


0 




0 




Trade and Industry 


173 


.60 


41 


.76 


24 


.71 


270 


.49 . 


57 


, .74 


25 


.52 



Total 



814 



.59 156 



.86 90 



.93 



691 



.55 138 



.84 69 



^ .81 



a. includes only thoQe participants who had somr earnings during the period from October 1979 to September 1980. 
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Table 11 



Average Earnings Between October 1979 and September 1980^ By Characteristics, Number of Years Of 
Vocational Education Participation, and Subsequent Enrollment in CETA 



1 Year 
Match 



2 Years 
Match 



Characteristics 


No 
N 


CETA 


All 
N 


CETA 

xl 


II-B 
N 


CETA 

xi 


CETA 
N 


ONLY 
X$ 


No 
N 


CETA 

Xi 


All 
N 


CETA 
X$ 


II- 
N 


B CETA 
X$ 


Sex 






























Male 


315 


$8,514 


59 


$6,894 


32 


$6,509 


525 


$5,295 


495 


$9,190 


91 


$6,502 


41 


$6,865 


Female 


497 


6,277 


97 


4,884 


58 


4,996 


487 


4,337 


196 


6,240 


47 


4,715 


28 


4,533 


Race 






























White 


787 


7,174 


145 


5,718 


85 


5,620 


888 


4,943 


672 


8,385 


129 


5,976 


66 


5,966 


Nonwhite 


26 


6,518 


11 


4,670 


5 


4,078 


124 


4,052 


18 


7,296 


9 


4,714 


3 


4,871 


Disadvantaged 






























Not Disadvantaged 


784 


7,205 


144 


5,753 


86 


5,657 






671 


8,428 


126 


5,917 


66 


5,699 


Academically 


13 


6,280 


4 


6,119 


1 


6,576 






8 


6,019 


4 


4,881 


1 


5,222 


Economically 


16 


5,762 


7 


2,618 


3 


1,657 






12 


'5,709 


8 


6,030 


2 


13,527 



a. Includes only those participants who had some earnings during the period from October 1979 to September 1900, 



234 



Table 12 



Average Earnings Between October 1579 and September 1980«r by Vocational Education Progran, 
Number of Year* of Participation, and Subsequent Enrollment in CETA 



Vocational Education 
Program 


No 
H 


CETA 

Xf ■ 


l^tear 
Match 










2 years 
Natch 






All 
N 


CETA 


II- 
R 


-B CETA 
'Xlt 


No 
N 


CETA 

x$ 


All 
"IT" 


CETA 


II- 


B CETA 
XI 


Agriculture 


67 


$7,709 


7 


$9,601 


4 


$7,395 


168 


$8,137 


26 


$5,492 


14 


$5,095 


Distributive 
Education 


121 


7,334 


19 


4,051 


13 


4,412 


127 


7,564 


16 


5,458 


11 


5,205 


Health ^ 


67 


7,077 


15 


6,657 * 


10 


7,354 


12 


3,728 


6 


6,991 


5 


5,351 


Occupational Hone 
Economics 


16 


6,583 


6 


7,111 


2 


7,001 


5 


5,342 


2 


3,630 


2 


3,624 


Business and Office 


363 


6,317 


68 


4,879 


37 


4,938 


105 


6,817 


31 


4,725 


12 


4,677 


Technical 


i 


7,6?6 


0 

f 




0 




4 


10,105 


0 




0 




Trade and Industry 


173 


8,637 


41 


6,390 


24 


5,870 


270 


9,692 


57 


6,798 


25 


7,587 


Total 


814 


$7,155 


156 ^ ^,644 

r 

! 


90 


$5,534 


691 


$8,353 


138 


$5,894 


69 


$5,918 


«. xncxuaeff oniy cnose participant 
1980. 


S Vf)0 


had some 


earnings during tne period from October 1978 


i to" 


September 
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^ The data files and analytical approach described in this 
paper permit analysts to examine these interruptions of employ- 
ment to determine whether particular personal, institutional, or 
program characteristics are associated with recurring patterns 
of employment instability. Of course, the period examined would 
normally begin with the calendar quarter when the person left 
the program and would extend over as many quarters thereafter as 
the analyst thought appropriate for management decision (s) to be 
supported. For example, annual updates of the employment and 
earnings experiences (and subsequent enrollment in employment 
and training activities)^ of a given cohort of program leavers 
would be instructive for some administrative purposes. 

Having explored whether the 1976 graduates subsequently 
participated in a CETA program, whether they were employed in 
Missouri, and what degree of continuity that employment exhib- 
ited, it is logical to examine the comparative ••covered" earn- 
ings that were reported for the four quarters from October 1, 
1979, to September 30, 1980. This is done in tables 11 and 12. 

The mean annual, earnings figures displayed cover only those 
1976 graduates for whom covered earnings were reported at any 
time during the relevant four-quarter period. No projection of 
single-quarter earnings to annual rates, or related extra- 
polation, was performed. 

The potential usefulness of these earnings data to manage- 
ment should be readily apparent: 

o What effect does CETA program participation have on 
the earnings of persons who had already completed a 
secondary-level vocational education program? 

o How have women and nonwhites who participated in these 
programs fared in achieving equality of earnings? 

o Are there important differences in the average earnings 
of persons who complete particular secondary-level 
vocational education program types? 

Warning flags could be hoisted with every comparison a 
reader might want to draw from tables 11 or 12. No tests of 
significant differences are reported. No measures of dispersion 



7postsecondary education is left out for expos itory pur poses 
only. There is no practical reason why enrollment in higher 
education programs could not be included in the analysis file. 
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arounxS the reported averages are shown. Comparisons across 
columns (within any row) raise problems of selection bias. The 
point IS, although inferences cannot be drawn directly from the 
figures reported, appropriate statistical procedures are readily 
available that would permit this important final step to be 
caK en • 

The purpose of this section has been to illustrate how the 
analysis file can be used to trace persons who enroll in 
secondasy-level vocational education programs through subsequent 
participation in employment and training activities. The oarti- 
cular tabular sequence chosen for display here highlights the 
chronological coverage of the analysis file. For many manage- 
ment support purposes, different units of observation would be 
selected. For example: 

o Only program graduates were included in the 

analysis reported here. The data file includes 
persons who left before they completed the pro- 
gram or who completed the appropriate training 
course sequence but did not graduate. 

o Although secondary-level vocational education 
program participation has been, examined- here , 
theoretically there is no reason to restrict the 
-analysis to this level. 

o Only CETA program participation that was com- 
pleted within 40 months of high school graduation 
was covered here, but there is no practical reason 
why the time horizon on such tracking cannot be 
extended as far into the future as is necessary. 

o Only vocational education and CETA program par- 
ticipation have been included in the analysis 
file created for this paper, but related data 
sources could be added to broaden and deepen the 
analytical potential of the approach. 8 



^Throughthe auspices of the Office of the Assistant 
Secretary for Policy, Evaluation, and Research in the U.S. 
Department of Labor, Human Resource Data Systems, inc., has 
developed a software package that merges CETA MIS data, 
covered earnings records, unemployment insurance claims 
information, items from the Job Service's automated reporting 
system, and parts of the administrative data maintained for 
State welfare department purposes. 



210 



237 



o No attention has been given to employer- specific 
information that is available jLn the administra- 
tive records relied upon , but employee movement 
among employers can be traced routinely, includ- 
ing geographic and industry detail. 

Readers should now have a reasonable understanding of the 
uses of the analysis file described in the preceding sections. 
Section 3 addresses specific action that Congress and adminis- 
trative agencies can take to capitalize on , the availability of 
this management support technique. 

Section 3 

4 

Recommendations for Action 

. ■*»« 

During 1982 , Congress must consider reauthorization of both 
the Vocational Education Act and the COTiprehensive Employment 
and Training Act. Individual Members of Congress who must rely 
on minimal amounts of reliable information about the historical 
and projected effectiveness of these programs will have diffi- 
culty judging among the various advocacy positions. The ana- 
lytical approach described and illustrated in these pages offers 
a partial solution to this problem. 

Only 37 States maintain quarterly reporting by employers of 
covered earnings in compliance with State unemployment insurance 
Statutes r so Congress has limited ability to mandate account- 
ability procedures using these records. To the extent that 
Congress considers patterns of postprogram training and employ- 
ment and earnings to be relevant,- albeit insuf f icient , measures 
of program effectiveness, the use of information on these pat- 
terns^ whenever available, can be encouraged. This "encourage- 
ment" could take many forms, such as these, which are listed in 
order from weakest to strongest: 

1. Reference in the reauthorized Act; 

2. Provision of federally funded technical assistance (of 
the NOICC/SOICC type) to promote understanding and 
iidoption at the State and local levels; 

3. Earmarking of incentive dollars to those programs that 
adopt specified evaluation practices; or, 

4. Earmarking that requires evidence of administrative 
use of the data collected and analyzed. 



Before we can decide the level of Congressional attention 
that we believe to be appropriate, we must resolve the problem 
Of form versus substance. Do we understand the links among 
education, training, and employment well enough to know when to 
reward '•admlni8trati^^e use" of evaluation data? if not, the 
process of data collection and analysis becomes a largely self- 
contained management activity, insulated from resource alloca- 
tion decisions. 

* 

Congress' ability to affect state and local management 
practices is, of course, restricted by the limited share of 
total vocational. education funding that can be traced to 
Federal origins.^ 

Short of congressional involvement, state and local manage- 
ment pra.ctices can obviously be structured through the adminis- 

process. To date, these directives have been 
linnted to procedural compliance requirements that do not extend 
to using specific data sources. The Reagan Administration's 
stated intention to remove regulatory bonds from the exercise 
of management discretion suggests that this route to behavior 
modification would encounter serious roadblocks. 

Why have routinely available administrative data rarely been 
drawn upon to promote program ef fectiveness?10 Plausible 
answers to this question have been offered. H To date, little 
importance has been given by the Congress or the U.S. Department 
of Edupation to labor market outcomes as a measure of vocational 
education program effectiveness. This is inconsistent with the 
stated purpose of Federal funding, namely, to promote productive 



See Jim W. Atteberry and David W. Stevens, A voca - 
tional Educator's Guide to the CETA System , Critical Isfues 
Series No. 3, Washington, D.C.: American vocational Asso- 
ciation, 1980. 

^°Cf. "Unemployment Insurance Data: A Study of Their 
Utility for Follow-up of CETA Participants in Balance of state 
North Carolina," MDC, Inc., November 1980. 

^^See David w. Stevens, Employment Projections for 
Planning vocational-Technical~Education Curricula: Mission 
Impossible? , University^ of Missour i -ml nmh^A ^ lannary iq-»<; 
pp. 31-39; and idem, "CETA Performance Measurement: Why, 
How, and For Whom?" U.S. Department of Labor, ASPER, 
February 1980. 
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employment* It is also inconsistent with continued investment 
in so{*iisticated fine-tuning of occupational information systems 
for program planning and student counseling purposes. Few voca- 
tional education program administrators appear to be aware how 
futile this fine-tuning is without equal attention being devoted 
to determining whether program mix matters in the ultimate labor 
market success of students. 

The evaluation approach described in this paper offers a 
promising way to correct this imbalance and thereby improve 
program management practices. 
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ELASTICITY OF SUBSTITUTION ACROSS OCCUPATIONS y 
~ OCCUPATIONAL CODINGr AND ACCOUNTABILITY 
IN VOCATIONAL EDUCATION 

The purpose of this paper is to examine the extent t^ which 
the promotion and use of occupational employment projections in 
planning classroom skill-training programs is consistent with 
what is known epout occupational mobility processes. 

Aspects of this topic have been dealt with in the profes- 
sional literature for years (e.g.r Kelley^ Chirikos^ and Firm^ 
1975; Stevens r 1976; Lecht, 1978; Sommers, 1979; and Goldstein ^ 
1981). So why is another paper on the issue ^rtinent at this 
time? Because consideration of the reauthorization of the 
Vocational Education Act (VEA) and the Comprehensive Employment 
and Training Act (CETA) will require explicit decisions about 
whether to — 

Modify the activities of the National Occupational 
Information Coordinating Committee (NOICC) and its 
State affiliates (SOICC*s) ; 

Recommend administrative use of a specific 
procedure for analyzing occupational "Supply** and 
••demand** information; 

A 

Mandate adoption of a* particular occupational 
classification system; andr 

Continue to focus on training-related placement 
performance as an indicator of program 
effectiveness . 

This paper combines a critical assessment of the theoretical 
foundations upon which occupational employment projections have 
been made with a reexamination of the accountability processes 
that havf been relied upon to date in occupational training. 
Section 1 presents the conceptual basis for different projection 
techniques and explores the extent to which conclusions can be 
stated with assurance about the relative merits of the respec- 
tive approaches for the purpose at hand.^ Section 2 briefly 



IWe have attempted to strike a proper balance between 
theoretical completeness and comprehensibility in this pre- 
sentation. Readers who seek full conceptual justification 
should consult the references cited to gain a satisfactory 
level of understanding. 



243 

217 



examines the occupational classification systems that have been 
used to organize information to date, focusing on their consis- 
tency With the conceptual requirements strated earlier. Section 
3 offers specific recommendations for actions that might be 
taken by participants in the VEA and CETA reauthorization 
processes. 

Section 1 

• ' Employment Projections in Theory and Practice ^ 

Employment proiections have become an accepted tool of labor 
market analysis -in r'eoerit years. They have been par t;icul«r ly 
helpful in government and educational planning programs, with a 
scope ranging from cities to Entire countries. We are specifi- 
cally interested in how' detailed occupational employment pro- 
jections can help planners make decis^prfs about vocational 
offerings. Employment pro jections-may^e used to analyze the 
supply-demand equilibriums that are expected over tAme as a 
result of previous patterns. The projections may be used by 
decision makers who want to alter^ expected outcomes to proc^uce 
more desirable labor market consequences.. For example, if a 
particular occupation is expected to experiences a surplus of 
Workers, given the extrapolation of recent supply and demand 
conditions, it would be desirable to deemphasize tfiiining^ 
programs designed to provide workers with skills for that 
occupation, in other words, planners would rabolfy the supply 
curve in order to soften expected "bad" labor itlarket outcomes 
such as surpluses and shortages. 

Two basic types of employment projection methodologies have 
been developed, the "price-theoretic" model and the "manpower 
requirements" or "fixed-coefficient" model The price-theoretic 
model, which is the less developed of the two, actually subsumes 
two complementary approaches. The price-theoretic model tech- 
nically combines demand and supply components ^ describe a full 
model of changes in demand, in supply, and in wages that get to 
clear the relevant markets., In fact, the methodology most fre- 
quently used under the price-theoretic heading is the human 
capital or rate-of -return analysis. The focus is on the supply 
side, with price and wage data being used to calculate a rate of 



. '^Since the basic concepts used in this section have 
betrome a matter of widespread general knowledge, available in 
many sources, individual citations will not be useii in most 
cases. The reader is referred ^o the bibliography for back- 
ground reading. 
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return for preparing for. a particular' occupation. The various , 
rates of Return calculated among alternative' occupatipns or 
investments are then compared to yield indications of potential 
market problems. .A particularly high rate of return for an 
occupation should generate increased training of workers for 
that^occupation until^ increased supply drives down the e'xpected 
wage and rate of return. A low rate of return should indicate 
that a decline in training and preparation foi: that occupation 
would be appropr iate . Industry structure is not gener ally 
considered under the rate-of -return analysis. 

The second 'price -theoretic approach concentrates oh the 
^relevant elasticities of substitution between workers of dif- 
ferent occupations. This is more of a demand-side focus , as it 
considers the physicdl substdtuti.9n* of one type of worker for 
an<^ther in response to changes in 'the r elativeTWage ratios. In 
other words r if the wage level of one type of worker incr eases r 
employers will seek to substitute workers from other npre or 
less closely related occupations^ or other factors of produc- 
tion , for the workers with the^highfer wage. This will tend to 
equilibrc^te wages in similar occupations. Th is mechanism . in- 
volves no training of new -workers, but, rather, the "trading" 
of old workers across occbpatibns to deal with varying wages or 
rates of return. 

Although it is common to speak of factor substitution across 
occupations, this is a considerable simplification from the 
theoretical model. Factor substitution relates to an employer 's 
profit-maximizing or cost-minimizing behavior in the choice of 
the proper mix of production inputs.- An accurate characteriza- 
tion would necessarily deal wiJth factor substitution between 
occupations within an industry, since there must be an under- 
lying production function to generate factor- substitution. 
Analysts attempting to deal with factor substitution generally 
make assumptipns that permit them to consider Supply and demand 
for an occupation across industr ies . We attempt to analyze such 
studies, although readers should keep in mind the qualification 
of the industry specific nature of factor substitution j^ust 
mentioned. The procedure is so complex that efforts to simplify 
by considering occupations across rather than within industries 
can, perhaps, be justified on practical grounds, although it is 
difficult to justify on theoretical grounds^ . ' 

The second type of methodology is the "manpower require- 
ments" or "fixed-coeff icient" model . It assuir^es fixed skill co- 
efficients of the Leontief type for the composition of industry 
employment. The composition of projected industrial output can 
thus be directly converted into projected needs for occupational 
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employment. The projected needs can be compared to existing and 
expected supplies by extrapolation of the growth pattern of 
occupation or skill groups. Discrepancies indicate market prob- 
lems where supply-side adjustments ^ould be made. Inciden- 
tally ^ it is important to note that very different manpower 
requirement scenarios can yield correct predictions. 

Methodology of Employment Projections 

Threfe basic factors affect actual employment patterns: 
demand, supply, and technological changes. 

Demand changes, in both the relative and absolute sense, 
tend to generate the most important occupational employment 
changes. Generally speaking, we start by projecting industry 
demand totals, in terms of output and hence employment. This 
is usually done by a simple extrapolation of a growth or time- 
trencJ model based on past industry growth, which, of course, 
really reflects an interaction of demand and supply. Industry 
projections, then, are implicitly based on an assumptioft^nqtf 
continuation of past trends in the interaction of demand and 
supply. 

Supply consists. of two components: the supply of new, 
trained workers which can be generated to meet the expected 
requirements if past trends continue, and the existing sup^y 
or pool of skilled workers which can switch to related occupa- 
tions as relative wages change. We are concerned with new 
^supply because this is the component we can affect by increas- 
ing or decreasing support of training programs to point new 
workers in the direction of greatest need. We are also con- 
cerned with old supply because shifts may move existing workers 
to fill empty^ slots, so new workers will not be needed for the 
expected target slots. 

Technological change refers to unanticipated and largely 
unpredictable changes in production processes that-- 

— Change relative demand for final output as a result 
of changing costs and prices of output. 

Create new output goods. 

Change the optimal occupational mix for a 
proauction process , or 



— Create new occupations. 
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The technological change that is in any sense predictable 
will be captured in past trends in demand and supply, while 
unpredictable change cannot be analyzed by any existing employ- 
ment projection techniques. 

The main employment projection techniques which have been 
used so far are the manpower r.equiremen ts model and the rate* 
of-return, or human capital, model. Elasticity of substitution 
can best be viewed as a supplementary technique to be spliced 
onto one of the two basic models. Analysis involving elasti- 
city of substitution has been little used in employment projec- 
tions. Briefly, it is difficult and costly to calculate elasti- 
cities of substitution it is often impractical to use them. The 
value of using elasticity of substitution techniques must be 
explicitly weighed against the cost. 

The first methodology to be considered will be the price- 
theoretic , r ate-of-r eturn , or human capital , analysis. A rate 
of return is usually calculated for investments in Education 
and skill. Data are obtained for cross-section (point in time) 
income profiles of persons with various characteristics. Rates 
of return for particular investments are calculated assuming 
that historical wage differentials will accurately predict 
future wage patterns. 

The rate of return for a particular investment is compared 
with an average rate of return to determine if surpluses or short- 
ages are likely to occur . There are several problems with this 
type of analysis, as Freeman has pointed out (1976). First, if 
the supply of labor is upward sloping, it is possible for a single 
rate of return to reflect anything from a surplus to a shortage. 
In figure 1, the supply curve reflects a shortage, while 
S2 reflects a surplus. 



Figure 1 
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Therefore/ the rate of return alone is consistent with a 
number of supply-demand situations; additional information is^ 
required if a determination is to be made concerning market 
implications of a rate of return. According to Freeman (1976) , 
the typical solution is to assume that supply is infinitely 
elast ic al: a kn o wn rate , in this case ^ however, there can be 
no long-term variation in wage ratios and therefore no factor 
substitution, which would jlmply that a fixed-input coefficient 
model without consideration of factor substitution would be 
appropr iate . 

.A second problem deals with the source of wage data. Assum- 
ing that relative wage differentials elicit dynamic market re- 
sponses, wages will constantly change as supply responds to 
peifceived current wage differentials. Lags in market responses 
and overshooting by corrective supply-response mechanisms may 
lead to a dramatic change in relative wages in 5 or 6 years; 
hence cross-section wages at a particular time may give mis- 
leading evidence concerning long-term trends. 

The third major problem is that, assuming we have infinite 
elastic supply and a correct projected rate of* return, a xjom- 
parii^on of the rate of return with an equilibrium rate of return 
stiOl does not yield the estimated size of the shortage or sur- 
plusV^As Freeman demonstrated (1976) , the answer depends on the 
elasticity of demand. Suppose we have a rate of return greater 
than the equilibrium rate, which may perhaps be measured as the 
rate of return on business capital. Clearly we have a shortage, 
but how much? The shortage will be small if demand is in- 
elastic, but large if demand is very elastic. 

The weakest point of this model may well be the use of 
cross-section wages to calculate rates of return. Wages are by 
definition the equilibrating mechanism of markets; they shift 
to equalize rates of return. It seems unwise to use an equili- 
brating mechanism as an assumed stable relationship able to 
predict future rates of return. 

The manpower requirements model assumes fixed skill coef- 
ficients within industries and applies Leontief assumptions to 
the demand for labor skills. First, projections of industry 
output and hence employment are projected based on past trends. 
Second , assuming fixed sk ill coefficients , industry-occupation 
matrices are applied to generate projected employment by occu- 
pation. This process, fields a numerical estimate of the pro- 
jected "need" for occupational employment that can be compared 
to expected supplies of workers based on extrapolated growth of 
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skill groups to identify market problems. Once again, market 
problems can be defined as shortages or surpluses that we can 
modify by appropriately altering supply. 

Two points need to be stressed about the manpower 
requirements model: 

1. The manpower requirements model generates numerical 
estimates of shortage or surplus , rather than indications that 

a shortage or surplus is likely to exist. In contrast, rate-of- 
return analysis may indicate that a surplus or shortage is 
likely to exist, but it offers little information concerning the 
magnitude of the discrepancy. The manpower requirements model 
does offer a projection of the number of workers needed, which 
enables planners to derive a numerical estimate of shortage or 
surplus by bringing in the supply-side planning. 

2. The manpower requirements method uses quantity data at 
a highly disaggregated level to develop estimates. We need one 
observation of quantity data on occupational/industrial 
structure to generate the skill coefficients for the model. 
This procedure enables us to achieve a very high level of dis- 
aggregation, which is extremely useful for planning purposes. 
Rate-of-r eturn analysis requires -estimation from wage data that 
are tajcen from individuals. We therefore need many observations 
from many persons to get an idea of the true wage, since indi- 
vidual wages vary greatly. Also, a r ate-of-retur n model usually 
analyzes occupations across industr ies and ignores considera- 
tions within an industry^ 

The major criticism of the requirements model is that it 
assumes that the skill input ratios remain fixed over time; thus 
this model ignores the possibility of factor substitution. If 
relative wages change in response to shifts in demand, clearly 
employers could shift workers among closely related occupations 
to minimize costs of pr oduction . This "old supply** response 
takes advantage of a pool of trained workers who would need 
little or no training to shift to closely related occupations in 
response to employer hiring preferences generated as a result of 
wage differentials. 

Factor substitution grows out of a price-theoretic model. 
It can be viewed as a link or addendum tp either the rate-of- 
return analysis or the manpower requirements analysis. 

Looking first at the rate-of-r eturn approach, we see that 
wage differentials lead to analysis of a rate of return for a 
particular occupation or for the training embodied in that 
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occupation. We would then want to consider tne magnitude of 
employers' "old supply" responses to the wage differentials, 
yhich would modify the expected plans regarding "new supply" 
responses. We also might consider supply shifts by workers who 
perceive wage differentials. Unfortunately, we have no estimate 
of\he. magnitude of total shortage or surplus, so it does little 
good to consider factor substitution or shifts in the supply of 
humari capital as an alternative or supplement to new supply 
chang^. 

Factor substitution would apply directly as the "missing 
link" to the manpower requirements model, as the fixed-skill- 
coefficient assumption is the major theoretical weakness of the 
model. Factor substitution would explicitly modify projected 
"needs" by providing the potential for "old supply" employment 
adjustment to wage differentials, which would change the 
observed skill coefficients. Therefore, if factor substitution 
is to be used, it appears that it should be used in conjunction 
with the manpower requirements model. 

Two issues are at stake at this point. We must consider 
first the wec^knesses of the factor substitution approach and 
then the Costs and benefits to be attained by adding factor 
substitution to manpower requirements. 

Before examining factor sijbstitution , we must agree on a 
single elasticity of substitution concept. If we use a pro- 
duction function with more than two inputs, the various elasti- 
cities of substitution will no longer be equivalent. An Allen- 
Uzawa elasticity of substitution measures the percentage change 
in factor quantities with response to a percentage change in 
factor prices, holding other factor prices fisted. 
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a( 1 2 J other factor prices constant, 

Wi = price of i^h factor 

Li = quantity of i^h factor. 

The direct elasticity of substitution is calculated holding 
other input quantities fixed, while the shadow elasticity of 
substitution holds total costs fixed. Finally, Hicks refers to 
an >^lasticity of complementarity that measures the percentage 
change in wages in response to a percentage change in factor 
quantities, holding other factor quantities constant. 
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We should also note at this point that our previbus caveat 
concerning factor substitution applies to this methodology. 
Theoretically, factor substitution is relevant within an 
industry, since directly estima.ting substitution parameters 
across inputs depends on the implicit assumption of an under- 
lying production function. Existing attempts to deal with 
factor substitution generally, consider substitution between 
occupations across all industries. At the very least this 
implies that there is very little difference in factor substi- 
tution relationships across industries. The simplifying as- 
sumptions necessary to calculate factor substitution parameters 
across industries are not insignificant and should be 
empirically examined. 

First we must decide on the direction of causality: Do 
factor prices respond to changes in factor quantities, or do 
factor quantities respond to changes in factor prices? In terms 
of estimation, a translog production function will yield Hicks 
elasticities of complementarity, while a translog cost function 
will yield Allen-Uzawa elasticities of substitution. Assuming 
that we agree on Allen-Uzawa elasticities of substitution, we 
are left with the limitations that availability of good data 
place on the model. To estimate a translog cost function we 
need good estimates of every input quantity and rental price. 
There is an underlying assumption of a constant production 
function, so; if we are trying to estimate factor substitution 
parameters in a direct approach, we can use data over time or 
over States, but not over industries. 

In practice, data limitations mean that most underlying pro- 
duction functions are developed using no more than three inputs, 
such as capital, skilled labor, and unskilled labor. Binswanger 
estitnated elasticities of substitution for these factors: land, 
labor, machinery, fertilizer, and other inputs. However, it is 
clear that stringent restrictions on the number of factors that 
can be dealt with wi-11 develop as a result of the data require- 
ments. The level of disaggregated detail of occupational pro- 
jection achieved by the manpower requirements model cannot even 
be approached by traditional techniques for estimating elasti- 
cities of substitution. 

Finally, the factor substitution approach is relevant or 
useful only under circumstances that involve changing relative 
wages by occupation. Empirically, wage rates seem to vary very 
little over time (Freeman, 1976). The explanation may be: (1) 
there is a very elastic demand curve, (2) supply and demand move 
together in interconnected and offsetting shifts with regard to 
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wages, or, (3) there is a very elastic supply curve (or insti- 
tutional wage rigidity). Freeman argues that the third possi- 
bility is the most likely, although there is some evidence for 
the second solution. The first is unlikely. 

A very elastic supply curve — the third scenario — indicates 
that wages will not change much if at all, so the manpower 
requirements model works with precision. If the second 
scenario holds, wages may change; for example, because of a 
shift in demand, but they will be drawn back to the initial 
level by offsetting changes in responsive supply curves. 

Freeman's evidence indicates that for the 1950 's and the 
1960 's industrial employment varied more than income did. For 
both periods, shifts in demand curves were at least twice as 
important as changes in relative wages in explaining the per- 
centage changes in labor. 

Basically, we are looking at the strengths and weaknesses 
of the manpower requirements methodology and considering the 
men its of including factor substitution. The questions to be 
considered are these: , 

1. Is it important to consider factor substitution? 

2. What would factor substitution cost? 

3. What benefits would it give us? 

With respect to the first question, consider that the 
percentage change in labor can be described by the theoretical 
model. 3 

L = X - nW 

where L = AL/L = % change in labor 

X = Ax/X = % change in industry employment 

W = AW/W = % change in wages 

n = elasticity of demand for industry. 



^In keeping with the analytical approach used by Freeman 
(1976) we will consider the abstract approach using supply and 
demand for an occupation, as the weighted sum of industry 
components . 
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The evidence indicates that the variance attributed to 
demand changes is much higher than the variance attributed to 
wage changes, and that over time wage changes are relatively 
small, because of elastic supply /curves or offsetting shifts in 
supply and demand, m this sense, then, the wage term, -nW, is 
much less important than the X term. Also, employment pro- 
jections are more reliable than wage projections in general are. 

As for the cost of adding factor substitution to the model, 
the purity of the correct theoretical approach, which implies 
factor substitution, is obtained at a cost of some loss of de- 
tail in economic planning. The manpower planning model can be 
applied, according to Freeman, to a set of 142 ,industr ies and 
then converted to up to 222 occupational projections. To bring 
in factor substitution at this level of detail would require 
computation of 222 occupational pairings, assuming we ignore 
fa<:tor substitution within industries and concentrate on sub- ' 
stitution between occupations. This would involve estimating 
24,531 elasticities of substitution, which is clearly absurd. 
Studies of elasticity of substitution r/irely deal with more than 
a few factors, since the complexities of estimating and obtain- 
ing suitable data quickly become staggering. Therefore, factor 
substitution adds: (1) the direct and nonnegligible costs of 
estimating factor elasticities of substitution, and (2) the 
massive indirect cost due to loss of occupational detail by 
cutting down the model to match the detail available through 
factor substitution. 

Finally, there is the question of gain from the use of 
factor substitution. Consider the equation of L = X - nW again. 
Changes in labor equal demand shifts minus the elasticity of 
demand times the wage shift corresponding to the demand shift. 
Graphically we have an initial demand curve, D, and a supply 
curve, S. 
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Suppose, for example, that D shifts outward to D* . Then 
ho - Li represents the increase in labor demand due to the 
demand shift as described by the manpower requirements model. 
L3 - L2 represents -nW or the factor substitution effect. 

Freeman has expanded this model to include the supply side 
explicitly. Suppose we have a new equation for the supply side: 

is = S + EW 

where » change in number supplied 

S = shift in supply schedule 

E = elasticity of supply 

Combining the demand and supply ec[uations using the identity or 
equilibrium relationship of = iP, we can drive the 
reduced form equations: 

L « (ED + nS)/(E .+ n) 
W » (D - S)/(E + n). 

The previous figure illustriites the case whfere S = O, or there 
are no supply shifts. In this case, L = ED/(E + n) . Demand 
shifts alone will offer perfect prediction .in two cases: when 
demand is inelastic (n = O) and L = p, and when supply is per- 
fectly elastic (E « « ) so that L « D as E apf>roaches infinity. 
In these cases manpower requirements will yield extremely 
precise answers. Our illustration is of the case when the 
elasticity of supply is very elastic, so the rising wage level 
chokes off only a small amount of employment when demand shifts 
occur. The small wage increase and correspondingly small cor- 
rection of labor employed fit the evidence of low wage changes 
over time, and the indication that wage changes contribute much 
less to employment changes than demand shifts contribute. 

In the second case, we may want to consider letting supply 
shifts occur. Consider occupations i and j. Concentrating on 
occupation i, the demand shifts outward. The manpower require- 
ments model predicts an increase in employment of L2 - r while 
the sharply upward- sloping curve cuts employment back by L3 - 
L2. However, wages have risen from W to W . It seems reasonable 
that supply may shift outward as workers who are easily able to 
substitute their skills into occupation i skills move over to 
obtain higher wages. We may refer to this as an "old supply 
human capital response of supply shift. 
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Suppose these workers come from occupation j. Supply shifts 
from S to S' , which sends the wage down to W4 and labor to 
L4. So labor increases by L4 - L3. The supply shift may 
come partly because of workers' moving over from ocqtipation j 
or because of a backward supply shift for occupatioh j. Alter- 
natively r supply may increase as new entrants to the labor force 
move into occupation i because of its high wage profile (a '*new 
supply" component of the supply shift ) • Obviously, once we be- 
gin considering the supply side and factor sub3ti tution , dynamic 
modeling is necessary for full technical accuracy. Implications 
for wages and employment in occupation j also need to be con- 
sidered. 

For program planning purposes, however, we are interested 
in th% long-term equilibriums that can be projected, not in the 
dynamic short-term adjustments that take place as changes occur. 
In the long run, we have evidence that, compared with demand 
shifts, wages do not vary much. 4 while elastic supply and 



^Elastic supply implies that, because of small wage 
.effects, factor substitution is small. Offsetting demand and 
supply shifts imply that, while factar substitution may be 
important, human-capital considerations , which the supply 
curves, will tend to offset factor substitution effects. 
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off-setting demand and supply have different implications, for 
purposes of planning, the outcomes have similar meaning. Wages 
are not very important as a source of changing long-term employ-^ 
ment, and the manpower requirements methodology will exhibit 
considerable accuracy. 

Finally, consider the nature of factor substitution. The 
assumption is that there is a production function which is con- 
stant, so that we may estimate across time or states but not 
across industries. The inputs give us the prices for the asso- 
ciated cost function. 

In the case of occupational projections, we are constantly 
concerned with the flow of "old supply," in the sense that a 
"need" in occupation i will be filled by occupation j, so that 
no training of new workers need take place. When we consider 
the substitution of occupation j for i, we must realize that 
both occupations may be used in a number of different indus- 
tries, in the traditional sense, we think of a substitution 
between two factors within an industry . Thus/ even using a 
translog cost function tor estimation, we are implicitly assum- 
ing a constant production function in the background for an 
industry. 

Are we now assuming a "production" function for the economy 
estimate an elasticity of substitution for occupations i and j? 
Or, are we actually concerned with the elasticity of substitu- 
tion between occupation i and j within a particular industry? 
The traditional definition of factor substitution would argue 
for a within- industry consideration, but it can be clearly , 
recognized that occupations may be the same in terms (of skills 
but belong to different industries, making cross- industry 
substitutions possible in terms of employer hiring preferences 
(and also in terms of worker-generated, human-capital supply 
shifts to capture higher wages). Can we derive a definition 
for a cross-industry elasticity of substitution , that (1) is 
estimable and (2) does hot imply an underlying constant 
production function? 

We are clearly facing a monstrous task. We must define the 
occupations that make up the different types of labor inputs to 
each industry, and then consider within- industry pairings and 
cross- industry pairings when appropriate. Letting a^j de- 
note the elasticity of substitutioh between factors (occupa- 
tions) i and j , it is clear that cr^^ for industry A does 
not necessarily equal cr^j for industry B or ^ij between 
A and B. Also, cr^j (aB) will not necessarily equal 
<^ij(AC) . 
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Perhaps the best use of factor substitution comes within an 
industry, where the translog cost function can be used to esti- 
mate elasticities. The elasticities can be examined xto deter- 
mine which occupations, or labor factors of production, can be 
aggregated to form a single index or factor. If i and j are 
nearly indistinguishable in combination with other inputs, then 
they are really a single occupation. This experiment alone 
requires considerable effort but it may help define which 
occupations (at what level of detail) we need to study. 

Section 2 

Occupational Classification Systems 

A basic conclusion of the preceding section is that dis- 
tinctions between the "old supply" of occupational skills, which 
refers to persons who are potentially recruitable into vacancies 
without special training, and "new supply, " which refers to 
persons who would require training prior to job entry, are im- 
portant when elasticities of substitution (adaptability) among 
occupations are high and pervasive. But, it was noted, the 
practical costs of estimating these individual adaptability 
measures, their uniformity across firms, and their stability 
through time would be enormous--so much so that it is unreason- 
ably to consider undertaking the task. 

Where does this leave us? Section 1 expressed qualified 
endorsement for the assumption of fixed occupational composition 
within a particular production process, t^at is, the fixed- 
coefficients or manpower requirements approach, what remains, 
then, is to explore the following questions: 

1. How adequately do existing occupational classification 
systems represent the conceptual terms labor input and 
production process ? 

2. To the extent that deficiencies are found in these 
classification schemes, are they correctable, and, if so, at 
what cost? 

3. What can then be said about current accountability 
practices in assessing the effectiveness of vocational 
education and employment and training programs? 

The basis for and content of occupational classification 
systems have not gone unnoticed (Cain, Hansen, and Wiesbrod, 
1967; Scoville, 1972; U.S. Department of Labor, 1975; Roskam 
and Podgursky, 1975; Stevens and Taylor, 1980; NOICC, 1981). 
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However r the recent investments in making occupational informa- 
tion available for administrative use by relatively uninfrrmed 
persons begs a careful reexamination of the topic. 

Most readers will be familiar with the Dictionary of 
Occupational Titles r Occupational Employment Statistics r Census 
Occupational Claisif ication r and Standard Industr ial Classifi- 
cation systems. Less familiar , perhaps, is the Standard Occapa- 
tional Classification formatr and related "supply-side sources, 
including the U.S. Office of Education Instructional Program , 
coding system r and the Higher Education General Information 
Survey. (See the appendix to this paper for brief descriptions 
of these systems.) 

An occupation comprises a number of jobs , each of which 
consists of a particular set of tasks or sk ills . A crucial 
practical question is r Does any one--or more--of the classifi- 
cation systems offer sufficient with in-category similarity (or 
between-category difference) to be useful for educational pro- 
gtam and curriculum planning? 

The ir.sue of skill transfeflfeility has been studied exten- 
sively. (Sommersr 1979; Pratzner, 1978; and Faddis, 198().) 
The basic conclusion is that skill matters in transferability, 
but the specific extent to which it and other factors affect 
the opportunity is poorly understood. Furthermore, economists 
disagree about skill embodiment, over which an individual exer- 
cises independent con trol r versus a team concept of produc- 
tivity, in which the circumstances surrounding the application 
of an individual's skills have an important influence on the 
consequences of that activity. The complexity of the matter 
can be highlighted in this way: 

o "Skill" matters, but routine identification of its 

relative importance in a given production setting has 
proved elusive. 

o There is no consensus that "skill" can be conveyed 
outside the workplace without reference to the 
idiosyncrasies of the particular setting in which the 
tasks learned will be performed. 

How do the occupational classification systems rate in 
sorting out these variations? (Goldstein, 1981.) The Census 
occupational Classification structure br ings together workers 
belonging to the same socioeconomic class, with little regard 
to the jobs they pursue. No job descriptions are provided for 
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the Census classification structure, (The Standard Occuf>a- 
tional Classification structure will be adopted in the 1980 
Census pablications . ) 

The Dictionary of Occupational Titles has evolved through 
occupational anaylsis conducted through a network of field 
centers. The strongest parts of this classification structure 
are to be found in the manufacturing sector. Since the DOT was 
developed for use by local office staff persons in State^employ- 
roent security agencies, the DOT'S occupational structure does 
not necessarily correspond to a given employer's personnel 
designations. 

When the occupational employment survey portion of the 
Occupational Employment Statistics program was undertaken, ^ 
neither the Census nor DOT class^if ications were judged adequate, 
so a hybrid structure was created, with industrial specializa- 
tion and a provision allowing individual employers to add their 
own occupational categories. 

The Standard . Occupational Classification system was devel- 
oped for the same reason as the Standard Indus tr ial Classifi- 
cation system: to assure uniformity of reporting practices 
among government agencies. 

« 

The National Occupational Infoimation Coordinating Committee 
(NOICC) volume Vocational Preparation and Occupations offers 
"cross-walks" among the DOT / SOC, OES, and Census occupational 
codes. An extraordinary amount of professional effort by 
knowledgeable analysts has gone into this effort, but how are 
we to determine how adequate the result is with regard to the ^ 
"labor input" and "production process" concepts? 

Is accuracy of projection an appropriate criterion to use in 
evaluating adequacy of occupational classification? (Goldstein, 
1981; Hudson-Wilson and Wheeler, n.d.) Obviously not, since 
the least sensitive classification structure will permit the 
greatest averaging of errors to occur, in which case "^accuracy" 
at the level of observed data results from offsetting inaccuracy 
within the category. In other words, the criterion of homo- 
geneity within categories is not met. The reader can deduce the 
implications of this internal error factor for skill-training 
program planning. 

No occupational classification system has been designed to 
maximize skill comparability within categories. There is little 
direct evidence of the importance of prior skill acquisition as 
a determinant of entry-level employment opportunity. Moreover, 



no direct evidence of the improvement of management decision- 
making attributable to occupational "supply" and "demand" infor-- 
mation is available (U.S. Department of Labor,, 1979 and 1980), 
Remember, ^decisions can change the result without necessarily 
improving it. What occurs can only be compared with a hypo- 
thetical question, what would have happened in the absence of 
the altered decision? It is debatable, in the absence of 
congressional action during the CETA and VEA reauthorization 
process, whether the use of occupational information in i^kill- 
training program planning will improve. 

ft 

What specific recommendations for action therefore emerge 
from the conclusions reached in this paper? 

1. The "requirements" approach to performing occupational 
employment projections receiV^ a qualified endorsement — 
qualified, irt part, because of the cost of refinements given 
Qur limited understanding of the processes of occupational 
mobility and, skill transferability (Goldstein, 1981; Hudson- 
Wilson and Wheeler, n.'d.). 

, * 2. It is unlikely that the existing occupational class ir 
fication systems will be altered in signTtficant ways to accom- 
modate an expressed desire for greater skill specificity within 
categories (if such was thought to, be warranted). In fact, the 
Bureau of LaEor Statistics, recent deemphafeis of .Federal support 
for the employment projection program, in conjunction w^ith in- 
creasing Federal reliance on the Standard Occupati6na''l Classi- 
fication format, will create new ' ch^lenges for State ^nd local 
planning activities. 

3. It is simply impossible to assess the degree to which 
-^fie NOICC's occujpational classification "cross-walk," which must 
certainly be i.he best practical example of such a procedure, 
violates the criterion of wi thin-dategory skill comparability. 

Five years ago, one of the authors of this paper wrote: 

Just as ruminating animals bring up a cud from the first 
stomach to be chewd again., what is really sought in 
vocational- technical education planning is a cud; a "second 
chewing" of information which is currently stored in 
planning documents, to nourish the administration of 
educational processes. (Stevens, 1976.) 

Today, we have no more direct information than we had then 
about the consequences of the improvement in management 
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decisionmaking that has occurred because of "better" occupa- 
tional data. The forni x as distinguished from the substance , of 
the planning process has clearly become more sophisticated . 
But, does it matter? By what criteria should expenditures on 
vocational education be judged? One important criterion that 
has been used is "training related" placement rates. Virtually 
every student of the issue recognizes the weaknesses of this 
measure: 

o The procedures used to collect the status information 
are frequently seriously deficient. 

o The definition of "training relatedness" is difficult 
• to specify and apply uniformly. 

o In fact, the definition of training itself is tricky 

as one of the authors and his colleagues have shown in 
another paper prepared for this volume. (Atteberry, 
Bender, Stevens, and Tacker , 1981.) 

o And w?iat does an estimate of training-related 
placement mean when you have it? 

Placement is a status, captured at a single point in time. 
It offers virtually no direct information about the current or 
expected future well-being of the person whose status is re- 
ported. Yes, but, some analysts argue that classroom training 
institutions cannot be held accountable for the external forces 
that increasingly affect a worker's destiny after initial job 
entry. Other analysts respond, if this is- the case, why does 
"training relatedness" matter at all? The bpst answer of which 
we are aware is this: because it is intuitively appealing to 
tout a high training-related placement rate as an indicator of 
program effectiveness. A theme of this paper is that this may 
well be an illusory and mistaken appeal. 

How, then, do we propose to replace or complement this 
measure of performance? 

Section 3 

Recommendations 

'. ^ 

Most advocates of Federal funding of vocational education 
programs assert that preparation for productive involvement in 
the Nation's work force is the major goal of this Federal 
spending. To date, little effort has been expended to determine 
how successful the vocational^ educatioji system has been in 
achieving this objective. 
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The authors make the follov;ing r econunendations : 



1. Congress should complement its support of the NOICC/ 
SOICC system, which focuses on use of occupational information 
for counseling and planning, with dedicated resources to improve 
our understanding of the circumstances in which skills can be 
acquired prior to job entry. (Sommers, 1979, pp. 45-47: 
Goldstein, 1981, pp. 39-41); 

2. Serious consideration should be given by those who 
establish educational accoun tab ilty rules to at least dis- 
couraging the use of training-related placement data as an 
accountability criterion (see Atteberry, Bender, Stevens, and 
Tacker , 1981) ; ^ ' 

# 

3. The Office of Adult and Vocational Education within 
the U.S. Department of Education shbuldVoffer direct management 
assistance to States and localities regarding the basis upon 
which their use of Federal dollars will be held accountable; 

4. Congress should make as clear a statement of purpose 
in allocating Federal funds to vocational education as Congress 
made in the Comprehensive Employment and Training Act. 

Action on these four fronts would considerably clarify what 
the goals of Federal funds devoted to vocational education are, 
and the extent to which these goals are met. 
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APPENDIX 

Brief descriptions of the structure of the following 
occupational classification systems : 

o Dictionary of Occupational Titles (DOT) 

o Occupational Employment Statistics (OES) Survey 
Classification System 

o Census Occupational Classification System 

o Standard Industrial Classification (SIC) 

o Standard Occupational Claf f if ication (SOC) 

o United States Office of Education (USOE) Instructional 
Program Codes (Handbook VI)" 

o Higher Education General Info'rmatioa Survey (HEGIS) 

Dictionary of Occupational Titles (DOT) 

The Dictionary of Occupational Titles was developed for the 
Employment Service system to provide standardized occupational 
information for job placement and counseling^ and occupational 
and career guidance . The fourth edition ^ including almost 
20 rOOO occupations r organizes jobs into "occupations" on the 
basis of similarities between jobs and their relationship to 
the structure and content of the occupations. 

Each occupation is given a nine-digit code. that reflects the 
type and level of work performed. The first three digits indi- 
cate grouping occupations on the basis of some combination of 
work field> purpose ^ material^ product ^ service ^ subject matter , 
generic terms ^ and industry. Each of the first three digits 
allows the occupations to be aggregated at successively finer 
levels of detail r from nine broad categories into 82 two-digit 
divisions, which, in turn, are divided into 559 separate three- 
digit groups. 

The fourth, fifth, and sixth digits indicate relationships 
between the specific occupation and ^ata, people, and things. 
The relationships are expressed as a hierarchy, from simple to 
complex. Each successive level includes the simpler functions 
and excludes the complex. 
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The final three digits indicate the alphabetical order of 
occupations within the six-digit code groups and act as a 
unique identifier for each occupation. 

Occupational Employment Statistics (PES) 
Survey Classification System 

The OES classification system uses a combination of titles 
and descriptions of occupations from the Dictionary of Occupa - 
tional Titles and Census occupational categories and titles. 
The structure has been designed for flexibility in adding and 
deleting occupations as industries' structures change, 

* \, . 

The survey code consists of five-digit codes for each 
occupation^ with a variety of major categories to allow for 
aggregation and summarization of data within each category. 
Four of the five digits are always numerical; the third digit 
often is a letter , to allow for a larger number of occupations 
to be included without exceeding the five-digit standard. 

The matrix code consists of eight digits, five of which 
correspond to the survey code. The remaining three provide for 
subtotals, summaries, and aggregation. The subtotals corres- 
pond to the 1970 Census major occupational groups. 

Census Occupational Classification System 

^ The 1970 Census used 441 occupational categories, each of 
which was assigned a three-digit code. These categories were 
arranged in 12 major occupation groups. Because of the limited 
number of these occupation groups, each encompasses a wide range 
of skill levels. No definitions are provided for the occupa- 
tional titles and there is little comparability between the 
Census and other classification systems. The 1980 Census will 
use the Standard Occupational Classification system, which 
should alleviate some of these problems. 

Standard Industrial Classification (SIC) 

' . The Standard Industrial Classification was designed for 
classifying establishments by the primary activity in which 
they are engaged: The activity is determined by the principal 
product or group of products produced or distributed, or by 
services rendered. The SIC is intended to cover the entire 
range of economic activities from agriculture to public admin- 
istration. The SIC was developed to provide uniformity and 
comparability between data collected by various governmental 
agencies and private organizations. 
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The structure of the classification allows for data to be 
presented from two- to four-digit code' detail. Two-digit codes 
represent the broadest categories of classification , with the 
classification becoming succesisively more detailed with the 
three- and four-digit code levels. Because the data can be 
aggregated back to the four-digit level or to even broader cate- 
gories, individual agencies can create additional subdivisions 
beyond the four-digit level for their own purposes, while 
retaining comparability with other series. The SIC classifies 
establishments rather than legal entities or enterprises. A 
Standard Enterprise Classification related to the SIC has been 
developed for use in classifying enterprises. 

Standard Occupational Classification (SOC) 

Developed in 1977 to provide a standard for occupational 
class fication and to promote comparability in occupational 
statistics, the Standard Occupational Classification (SOC) 
Manual serves as a mechanism for cross-rtferencing and aggre- 
gating occupational data collected by different programs. This 
classification system covers all occupations in which work is 
performed for pay or profit, including unpaid family members 
working for a family-operated enterprise. 

The manual is based on a four-tier classification system: 
division, major group, minor group, and unit group, teach level 
consists of smaller and more closely related groupings of homo- 
geneous occupations, with residual categories established for 
occupations that do not warrant separate identification or do 
not fit into any specific group. The titles and codes from the 
Dictionary of Occupational Titles that are relevant to the occu- 
pations included are provided with each grouping. Selected 
Census codes are also included. ^ 

U.S. Office of Education (USOE) 
Instructional Program Codes (Handbook VI) 

The USOE code was designed for use by local and State 
education agencies in identifying, classifying, and describing 
information about subject matter and curricula. When the 
current revision of the code is completed, it will include all 
education programs and will replace the HEGIS code. 

The taxonomy now encompasses 20 subject-matter areas, plus 
one area for cocurricular activities, and one area for general 
elementary and secondary education. Seven of the subject- 
matter areas were designated for vocational-technical education. 
Although the other subject areas are identified by lO-digil" 
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codes, the vocational-technical education areas have generally 
been limited to 6 digits; in a few cases 8 digits are used to 
allow for greater detail. 

The USOE code ranges from broad subject-matter areas to 
specific programs. The first two digits of the code indicate 
broad subject-matter area, such as "office occupations," and 
each two-digit group following represents greater specificity. 
Individual training programs may be included in more than one 
broad subject-matter area, making tabulation of the data more 
difficult. A description is provided for each instructional 
program but each is a composite of subject matter rather than a 
well-defined course. 

Higher Education General Information 
Survey (HEGIS) 

The HEGIS classification system attempts to represent the 
fways that the majority of higher education institutions organize 
and record their data, as well as the categories for which data 
is needed. HEGIS data are compiled from surveys on earned 
degrees and formal awards; enrollment by division, major, and 
field of training for faculty; as well as other information 
relevant to higher education institutions. 

HEGIS is divided into two sections, the first of which 
reflects training for conventional academic programs. The 
second division refers to technological and occupational 
training related to associate degrees and other awards below 
the baccalaureate level. The two sections are divided into 
disciplines; disciplines are further divided into specialties, 
including a special category for "general" disciplines. Each 
discipline has a classification code consisting of four digits; 
the first two refer to the discipline division, and the latter 
two refer to the specialty area . 

Some problems have occurred with this classification 
system/' because coding is subject , to each administrator's 
interpretation. In some cases, programs or individuals do not 
fit precisely into one code and require the use of several 
codes for identification. 
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Chapter 1 




Introduccion 



The Vocational Education Act of 1963 and successive 
amencJiaents to this act have placed a higli priority on 
increasing the responsiveness of vocational education programs 
to changing occupational r<?quireinents and labor market condi- 
tions. Thusy the 1976 amendK^ents (P.L. 94-480) included 
provisions desigiled to improve the data base for vocational 
education planning through establishment of national-State 
occupational inf oriaatiori^ coordinating coramittees. These 
amendments also assigned specific responsibility to the 
National Commission for Employment Policy and the National 
Advisory Council on Vocational Education to identify "the 
vocational education and employment and training needs of the 
nation and assess the extent to which vocational education, 
eiaployment training ^/^ocaj^ional rehabilitation and other 
programs represent a consistent, integrated and coordinated 
approach to meeting these needs."! 

This report is designed to contribute to this assessment. 
In Contrast to other, much more comprehensive studies yeing 
concurrently conducted for the Commission and for the ^National 
Institute of Education, this pape'r focuses on the exp^ifi^ce of 
vocational education in relation to a particular industry," 
bituminous coal mining, in a i^articular State, West Virginia. 
V7e hope this case study approach will increase knowledge of how 
economic and institutional factors affect vocational education, 
and the uses — and limitations — of labor market data in the 
planning process. Several considerations influenced our choice 
of coal mining for this study: 

1. Although coal mining is one of our Nation's older 

occupations, it is also one of our "newest" occupa- 
tiorrs, from the standpoint of vocational education. 
As is described in the followiVig chapter, a market for 
formal occupational training* of /-prospective coal 
miners was created during the p^ot decade by a unique 
combination of developments, including the recent 
mining safety and health legislation and the 
resurgence of employment in this previously depressed 
industry. 
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* 

2. A number of recent studies had provided evidence of an 
apparent lack of coordination in the response of the 
vocational education system to this new aernand for 
occupational training. 9,ne such study, conducted in 
1979, concluded that "the entire .system lacks effec- 
tive communication and coordination among and v/ithin 
the various training providers" and cited a number of 
illustrations of apparent gross overproduction of 
trainees, in relation to the industry's hiring 
requirements. 2 

3. Despite the recent growth in national coal output, 
some of the old, established coal mining regions, 
notably those/in West Virginia, have experienced 
significant employment cutbacks and increases in. 
unemployment in the past 2 yfears (1978-80). This 
recent experience thus proviaes an opportunity to 
examine.-the responsiveness of the system under 
conditions of both expanding and contracting labor 
market demand* 

4. A final, practical consideration in the selection of 
this case study was the ava*il1&bili ty of a consider able 
body of recent research ori both labor demand and. 
supply in the coal industry, and on the scope of 
current industry training programs. In particular, 
the availability of new d^ta based on a nationwide 
1979 survey of coal industry training programs, which 
the author of this paper directed,^ provided an unusual 
opportunity to obtain s^afle insights on the roles of 
private industry and the^ public sector (including 
vocational education) in meeting the new needs for 
coal miner training. Our analysis was further limited 
to West Virginia because this State ranks first in 
coal mining employment -and becaii^ it boasts a highly 
devei€4^ public vocational education system, which 
has pioneered in the provision of vocational education 
programs to prospective coal miners. 

This report has several cYosely related objectives: to 
review the recent development of various categories of public 
and private coal mining training programs in the State (chapter 
2); to analyze the extent to which these programs have been 
responsive to changing labor market conditions, as reflected in 
enrollment and placement trends (chapter 3); and to make recom- 
mendations for improvement in the vocational education planning 
process, based on this experience (chapter 4). 
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Despite our focus on West Virginia experience, chapter 2 
also includes an industrywide perspective on recent employment 
and training developments in the industry. These trends are 
discussed much more extensively in two recent studies by the 
author: The Labor Outlook for the Bituminous Coal Mining 
Industry , with John Ostbo, and Occupational and Training 
Requirements for Expanded Coal Production . (The latter report, 
prepared for the Department of Energy, is scheduled for 
publication later this year.) 

The specific West Virginia materials cited in this report 
were developed in the course of several recent visits to the 
State. and through communications with key public officials and 
with coal industry training officials who participated in the 
planning process in various capacities. We are particularly 
indebted to Superintendent Clarence iiurdette. Director of the 
West Virginia Bureau of Vocational, Technical/ and Adult 
Education, and to Harold Sullivan, Assistant Director for 
Planning and Information Systems, and tp many of their associ- 
ates, who generously provided extensive unpublished data and 
other background materials for this study. 

Notes 

1- P.L, «4-483, section 164(b)(4)(A). 

1. John Short and AssociateL, A Study to Determine the 

Manpower and Trainin^j Needs of the Coal Mining Industry . 
Prepared for U.S. Department of Interior, Bureau oTllines, 
Decemoer 1979, pp. 69 and 72. 
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Chapter 2 



The Emergence of Coal Miner Training Programs 

Fotmal vocational education for^iners is a very recent 
development in the bituminqus coalmining industry. Until the 
late ],960's, all basic skills needed for operating mining 
equipment and handling related minina tasks were acquired 
through informal, on-the-job trainii/^ Newly hired, inexper- 
ienced miners were usually paired w{J!h^ore experienced miners- 
often fathers or close relatives — in a^4>uddy system," in which 
they served as helpers while becoming familiar with mining 
procedures or equipment. Based on available records, the fii:st 
secondary school vocational course in coal mining in West 
Virginia was offered in 1968; the first postsecondary programs 
leading to certificates or associate degrees in mining 
technology began in the following year. 

Inservice training programs, provided directly by coal 
mining companies, are of equally recent origin. A few of the 
largeot coal mine. operator Sr such as Bethlehem Steel, pioneered 
in the development of companywide safety training programs in 
tke early 1960's, but it was not until the late 1960's or early 
1970's that even these companies began to expand their training 
activities to include training in occupational and supervisory 
skills. 

,Fr3m these rudimentary beginnings, the first half of the 
1970's witnessed the emergence and rapid growth in school-based 
and company training courses for coal mining occupations. A 
survey of West Virginia miner training courses, conducted in 
1975/ found that "instructional programs for the coal industry 
have proliferated in response to need. State agencies, federal 
agencies, the industry, the United Mine V/orkers of America, 
educational and vocational institutions, manufacturers, and 
others have all contributed programs and materials to fill the 
training void.*l 

This development can be traced to the combined effect of 
several forces upon the industry; these include significant 
increases in employment and recruitment needs , technological 
trends, and, most important, th3 promulgation of mandatory 
health and safety . training requirements under Federal and State 
legislation and in collective bargaining contracts* 

This chapter reviews these major influences and provides a 
general description of the categories of training programs that 
have emerged to ineet these needs, with specific reference to 
the V/est Virginia coal mining industry. 
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National Employment Trends 

Since the end of World War II, the bituminous coal mining 
industry has experienced a cycle of severe contraction and 
suosequent recovery which has profoundly affected its reauire- 
ments for new manpower as well as the size and composition of , 
its work force (see table 1). 

The 1950's witnessed a severe erosion of coal industry 
markets as a result of large-scale conversions of major energy- 
using industries from coal to oil and natural gas — fuels that 
were cleaner and Easier to<Jprocess, store, and transport. 
Annual coal output dropped By nearly one-fifth, from 516 
million tons' in 1950 to 416 million in 1960. More<)ver, in an 
effort to maintain a competitive cost edge in its remaining 
markets (notably, the electric utilities), the industry — with 
the active support of the United Mine Workers of America 
(UMWA) — engaged in extensive mechanization that doubled produc- 
tivity in that decade. The combined result was a drastic 
reduction in coal mining employment, from 368,000 in 1950 to 
169,000 in 1960. By the latter year, coal mining was one of 
the Nation's most severely depressed industries; the overall 
unemployment rate for coal miners was 14 percent and Appalachia 
and other major coal mining areas suffered severe economic 
distress. 

The 19b0*s were a transition period for the industry. 
Rapid growth in total national energy demand anc^ the continued 
reliance of the electric utility industry upon coal as its 
primary fuel resulted in a substantial recovery in coal output, 
which expanded at an annual rate of 3.4 percent during this 
decade. This decade also witnessed further growth in coal ^ 
mining productivity as a result of the virtual elimination of 
hand-loading of coal, the large-scale int roduct ion ^of continuous 
mining machinery, and a significant increase in the share of 
total output accounted for by the less-labor-intensive surface, 
or strip, mining sector of the industry. .These productivity 
gains were concentrated in the first half of the 1960*s; as a 
result, betveen 1960 and 1965 coal mining employment was fiinthev 
reduced by some 37,000 jobs. When productivity growth slowed 
markedly between 1965 and 1969, employment stabilized at an - 
aveidye level of about 130,000 for this 5-year period. 
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Table 1 

Production, Produotivity, and Employment in 
Bituminous Coal and Ligni^te Mining, United States, 1950-80 







Productivity 






Production'^ 


(Net tons per 


Employment 




vniiiion net cons; 


person per day) 


( thousands ) 


1950 


516.3 


6.8 


367.9 


1955 


464.6 


9.8 


218.7 


1960 


415.5 


12.8 


168.5 


1965 


512. 1 


17.5 


131.8 


1966 


533.9 


18.5 


129.6 


1967 


552.6 


19.2 


132 . 0 


1968 


545.2 


19.4 


126 .4 


1969 


560.5 


19.9 


129.6 


1970 


602 .9 


18.8 


139.6 




R 0 0 
, D D Z • Z 


18 . 0 


140.4 


1972 


595.4 


17.7 


157.1 


1973 


591. 7 


17.6 


158.0 


1974 


■ 603.4 


17.6 


176.0 


1975 


648.4 


14.7 


209 .3 


1976 


678.7 


14.5 


221.4 


1977 


*691.3 


14.8 


221.9 


1978 


'' 665.ia 


14.7a 


205.4a 


1979 


',776 .3 


13.5 


259.1 


1980^ 


830.0 


♦ 


258.5 




Average Annual Percentage Change 




1950-60 


-2.2 


6.6 


-7.5 


1960-69 


3.4 


5.0 


-2.9 


1969-74 


1.5 


-2.0 


6.3 


1974-8U 


** 5.5 


-5.1 


6.6 



SOURCES: Production and productivity data from U.S. Bureau of 
^fi^es, Minerals Yearbook , and Energy Information Administra- 
tion, Energy Data Reports , selected issues. Employment 
based on Bureau of Labor Statistics for total employees in 
Employment and Earnings , 1909-78, and selected monthly 
issues . 

a. Data for 1978 significantly affected by UMWA coiitract 
strike, from December 1977 through March 1978. 

b. Preliminary data. Data on productivity for the 1974-79 
per ioa. 
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The 1970's^ in turn^ were marked by a dramatic reversal in 
the coal industry labor market. ^ The number of coal mining jobs 
doubled, from about 130,000 in 1969 to 259,000 in 1980, with 
particularly sharp growth in the years immediately following 
the 1973-74 Arab oil embargo. This employment growth was, 
however, only partially attributable to increased coal demand. 
In fact, national coal output remain.ed fairly stable, at about 
600 million tons each year between 1970 and 1974, and exper- 
ienced its most rapid growth only in the closing- years of the 
decade. A major contributing factor to employment growth in 
this decade was, rather, the sharp downturn in coal mining 
productivity, which declined by one-third, from an average of 
19. 9 . tons per worker per day in 1969 to 13.5 tons in 1979. 

This productivity decline was particularly striking because 
the coal industry — previously in the vanguard of national 
productivity growth-rnow had the dubious distinction of having 
experienced the most severe productivity decline of any major 
United States goods-producing industry. Moreover, as shown in 
table 2, the post~1969 productivity reductions were shared by 
both the deep and surface mining sectors of the industry, ' 
although the reduction was much more severe in the' former. 
These declines have been attributed to a combination of factors 
during this period: 

o Regulatory factors — the additional labor require- 
ments associated with compliance with the Coal Mine 
Health aad Safety Act of 1969, recent Federal and 
State reclamation laws, and union contractual 
requirements related to mine health and safety; 

o Labor supply factors — an influx of large numbers of 
younger, inexperienced, and less disciplined miners, 
concurrent with increased retirements of experienced 
miners; 

o Labor relations factors — extensive labor unrest in 
the coal fields, reflected in a sharp increase in 
wildcat strikes in the mid-1970's and in increased 
worker absenteeism; 

o Market factors — the effects of the sharp post-1973 
increase in coal prices, which permitted the entry or 
continued operation of fnany marginal, higher-cost 
mining operations. 
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Table 2 



U.S. Bituminous Coal Output and Productivity, by Type 
of Mining, Selected Years, 1960-79 

Productivity (net tons 





Output 


(Million 


net tons) 


per person 


per 


day) 


Year 


Total 


Deep 


Surface %Surface 


Total 


Deep 


Surface 


196U 


415.5 


284.9 


130.6 31.4 


12.8 


10.6 


23.2 


1965 


^12.1 


332 .7 


179.4 35.0 


17.5 


14.0 


32.8 


1969 


602.9 


338.8 


264.1 43.8 ' 


19.9 


15.6 


36.1 


197b 


648.4 


292 .8 


355.6 54.8 


14.7 


9.5 


26.7 


1979 


770.0 


302.2 


467.8 60.8 


13. .5 


7.9 


24.8 



SOURCES; U.S. Bureau of Mines and Department of Energy. 
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These negative factors more than offset the positive 
influence upon the overall industry productivity averages of 
(1) further technological advances and (2) a continued shift in 
distribution of output from deep mining (primarily based in 
Appalachia) to the much more capital-intensive surface mining 
sector, particularly in the rapidly expanding coal-producing 
areas of Wyoming and Montana, 

There were indications in thf, closing years of the decade, 
however, that the productivity declines were slowing and that 
productivity would a^gain begin to rise. Among the favorable 
factors noted in our , analysis, conducted in 1979, were (1) a 
pronounced improvement in the industry's labor relations 
climate, following setclement of the 1977-78 national contract 
strike; (2) an expected improvement in the experience level of 
the mine work force; and (3) further projected technological 
progress. Tnese factors, in combination with an assumed 
stabilization of regulatory constraints, were expected to cause 
a gradual increase in coal mining productivity in the 1980's. 

Some confirmation for this assessment is now available, 
based on recent data for 1980. As table 1 showed, the U.S. 
bituminous coal industry increased its output by 54 million 
tons, or 7 percent, between 1979 and 1980, with virtually no 
change in the size of its work force. Although official 
Department of Energy statistics on industrywide coal mining 
productivity are not yet available for 1980, an analysis by 
staff of the Bituminous Coal Operators' Association (BCOA), 
based on data compiled by the UMWA Health and Retirement Funds 
for companies covered Dy the UMWA National Agreement, indicates 
that productivity, measured in tons per production worker-hour, 
rose by about 8 percent between 1979 and 1980. The BCOA 
attributes this improvement to several factors, including the 
reduction in wildcat strikes, technological advances, and 
closing of marginal mines because of depressed business 
conditions in some sectors of the* industry. The statement 
cautions, however, that "because these recent productivity 
iinproveiuents are so new and may reflect only temporary events, 
it is still too early to determine whether the improvement will 
continue . " ^ 



255 



The West Virginia Coal Industry 



The State of West Virginia has long been one of the Nation's 
leading producers of bituminous coal. As recently as 1965^ it 
accounted for 29 percent of total U.S. output. In common with 
other Appalachian coal mining States^ its share of total output 
has declined steadily since then toj less than 15 percent in 
1980. Nevertheless^ West Virginiajst ill ranks first in coal 
employment^ among the major coal-prioducing States. Moreover^ 
coal continues to be a mainstay of the West Virginia economy^ 
providing employment to more workers in the State than any 
other goods-producing industry and-^because of the industry's 
high wage rates — accounting for an even greater share of total 
payrolls. 3 The dependence of many West Virginia areas upon 
coal mining is also illustrated by the fact that^ in 1970, this 
industry provided employment ta 20 percent or more of the male 
labor force in 10 West Virginia counties^ generally located in 
the southern part of the State. 4 

The West Virginia coal mining industry has certain distinc- 
tive features highly relevant to any assessment of its recent 
labor market trends. Based on their geological character- 
istics, the State's coal mine areas consist of two major coal- 
fields, a northern coalfield which primarily produces "steam" 
coal for utility and industrial markets, and a southern 
coalfield which includes major low-volatile coal deposits that 
are much lower in^ gas and sulfur content and high in carbons. 
This coal, although" costly to mine, is ideally suited for use 
as metallurgical coal. 

As shown in table 3, West Virginia coal is produced mainly 
in underground mines, which accounted for 81 percent of its 
total output in 1979 — and nearly 90 percent of its total coal 
mining employment. The industry is also highly unionized, with 
about 93 percent of its work force employed in UMWA mines, as 
compared with 74 percent nationally.^ ^he relative importance 
of metallurgical coal* is indicated by the fact that 47 percent 
of the State's total output went to domestic coke plants or was 
exported, mainly for metallurgical use. Finally, the average 
price of West Virginia coal in 1979 w^s^ about 57 percent above 
tlie national average, reflecting both its higher average 
quality and higher production costs. 
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Table 3 



Key Characteristics of West Virginia and tP.S. 
Bituminous Coal Mining Industry 

West United 

Virginia states 

Total output^ 1979 

(Million net tons ) 112,4 770.0 

Output by type of mining^ 1979 
( percentage distribution ) 

l^eep 81.2% 39.2% 

surface 3 "-,8 60.8 

TOTAL 100.0 100.0 

Major userS/ 1977-79 
(percentage distribution) 

Electric utilities 46.1% 71.0% 

Coke plants 19.9 10.9 

Otner domestic 6.9 13*3 

Export 27*1 4.8 



TOTAL 100^0 100.0 

Average coal prices^ 1979 $36.90 $23.50 



SOURCE: Coal Facts '80 ^ West Virginia Coal Association, 1980 
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These characteristics help to explain some of the trends in 
output and employment in the industry during the past decade. 
As shown in table 4^ We^t Virginia coal output declined follow- 
ing 1970 and^ despite a partial recovery following the 1978 
coal strike^ was still about 22 million tons^ or 15 percent^ 
lower in 1980 than in 1970. Most of this slump^ in the face of 
the recent nationwide upsurge in coal demand^ has been attribu- 
ted to weakness in both the domestic and export markets for 
metallurgical coal and to increased competition from other 
coal-producing States. In addition^ interruptions in output^ 
resulting from both extensive wildcat strikes in the mid-1970'fcj 
and from the 1977-78 contract strike^ had a particularly severe 
impact upon the West Virginia industry^ because of its high 
degree of unionization. 

Nevertheless^ until the late 1970's^ Mest Virginia shared 
in the expansion of coal industry employment. Annual employment 
of codl mine personnel rose from 45,000 in 1970 to 63,000 in 
the final 9 months of 1978, according to reports of the West 
Virginia Department of Mines. These increases were entirely 
attributable to the sharp drop in labor productivity, which 
fell by about 40 percent over this period. However, the next 2 
years saw a sharp reversal in the coal industry job market. 
Coal mining employment declined by about 4,000 as a result of 
the significant recovery in productivity, whiph, at about 11 
tons per worker-shift in 1979 and 1980, almost equaled the 1974 
level. 

Confirmation for this recent trend is also provided by 
detailed data on total worker-hours in UMWA mines in the 
State. Based on reports submitted to the UMV/A Health and 
Retirement Funds, total worker-hours in union mines in West 
Virginia fell from a total of 61.3 million in the period 
April-December 1978 (following termination of the national coal 
strike) to 56.3 million in the same months of 1980, a decline 
of more than 8 percent, while output in these mines increased 
by 13 percent over the same period. As a result, productivity, 
as measured by tons per woLker-hour, rose by more than 23 
percent during this period. 

This relatively sharp rebound of coal mining productivity 
in West Virginia probably resulted from internal redistribution 
of output and employment within the State, as well as from 
other factors noted in our discussion of recent industrywide 
trends. An exauiination of employment trends between 1977 and 
1979 indicates that coal industry employment cutbacks during 
this period were concentrated in those southern counties 
specializing in production of low-volatile metallurgical coal 
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Table 4 





Production, Productivity, 
West VirQinia Bituminous 


and Employment Trends 

UUdJ. nxilXIl^ J-llQUSury/ 


in the 
1 Q c n ft n 


Year 


Production 
(Million net tons) 


Productivity 
(Output per 
worker per day) 


Employment 
( thousands ) 


1950 


145.6 


6.4 


119.6 


1955 


137.1 


9.4 


64.3 


1960 


120.1 


12.1 


48.7 


1965 


149.2 


15.9 


44.9 


1970 
1971 
1972 
1973 
1974 


143.3 
118.3 
122.9 
115.2 
101.7 


14.0 
13.2 
12.3 
11.8 ^ 
10.8 


45 . 3 
48.9 
48.2 
47.8 
50.1 


1975 
1976 
1977 
1978 
1979 


109.5 
108.8 
95.4 
84.7 
112.4 


9.2 
8.6 
8.2 
8.5 
11.1 


57.3 
59.8 
61.8 
■ 63.0 
58.6 


1980 


121.0 


10.9 


56.3 



SOURCES: 



Production — U.S. Bureau of Mines and Energy 
Information Administration (EIA). 

Productivity--Data through 1978 from U.S. Bureau of 
Mines and EIA. Data for 1979 and 1980 from West 
Virginia Department of Mines. 

Employment—Annual Reports, West Virginia Department 
of Mines. Employment averages exclude months 
affected by strikes. 
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(see table 5). Since unit labor requirements are much higher 
for raetallurgicai than for steam coal, the reduced share of the 
former mines in the State's total coal output and employment/ 
in turn/ contributed to the increase in the State's overall 
productivity average/ from 8.2 tons per worker per day in 1977 
to 11.1 tons in 1979. 

Personnel Turnover Trends 

The broad swings in coal mining employment in the past 3 
decades and the accompanying changes in the age structure of 
the industry's work force hove had important implications for 
the industry's recruitment and training requirements/ both 
nationally and in West Virginia. During the period of sharp 
employment cutbacks/ which continued until the mid-1960 's 
hiring of new miners was negligible. ThuS/ in. 1960/ when 
layoffs were at an average monthly rate of 2.7 per 100 
employees/ based on industrywide Bureau of Labor Sta.tistics 
(BliS) data/ the rate of new hires was only 0.5, per month (see 
table 6). Moreover/ with 14 percent of all experienced coal 
miners reported as unemployed in 1960/ most new hires probably 
consisted of workers with prior mining experience. The result 
was a virtual halt to entry of neW/ younger men into the 
industry and a progressive aging of the industry's work force. 

Hiring of new coal miners began to pick up in the second 
half of the 1960 's.- With the stabilization of coal employment/ 
many coal companies reentered the labor market to hire replace- 
ments for normal personnel turnover. Moreover/ the reserves of 
unemployed coal miners had gradually become depleted as a result 
of large-scale migration of many younger men from depressed 
Appalachian coal mininij areas and retirements of many older 
ex-miners; by 1970 the unemployment rate for coal miners was 
only 2.4 percent. 

Between 1970 and 1976/ the combined effects of employment 
growth and of relatively high/ voluntary separation rates from 
the industry resulted in a relatively large annual requirement 
for new entrants into coal mining jobs. ThuS/ based on analysis 
of a 10-percent sample of Social Security records of coal 
miners/ we estimated that nearly 100/000 workers entered coal 
mining employmeht nationally between 1971 and 1974/ exclusive 
of tohort-term or casual employees. In the State of West 
Virginia/ accessions of new entrants averaged 4/300 per year in 
1971 and 1972/ and about 7/500 per year in 1973 and 1974. 
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Table 5 

Employment in the West Virginia Bituminous Coal 
Mining Industry, By District, 1977, 1979 



Change 

District 197 7 1979 No> % 

Southern — Low-volatile 

(metallurgical) 26,000 23,463 -2,537 -10.0 

Southern — High-volatile 

(steam and metallurgical) 17,259 17,076 -183 -1.1 

t 

Northern — High-volatile 

(sbeain) 18,556 18,026 -530 -2.9 

TOTAL 61,815 58,565 -3,250 -5.3 



SOURCE; Employment data by county from West Virginia Depart- 
ment of Mines, Annual Reports for 1977 and 1979. Grouping 
by district based on following classification of counties, 
appearing in Coal Facts '80 , West Virginia Coal Association 



Southern — low-volatile; 



Southern — high- volatile; 



Northern — high-volatile; 



McDowell, Wyoming, Raleigh, 
Fayette, Mercer, Nicholas, 
Greenbrier, Summers, Monroe 

Wayne, Mingo, Logan, Boone, 
Kanawha, Lincoln, Cabell, 
Putnam, Mason 

Brooke, Ohio, Marshall, 
Monongalia, Marion, Harrison, 
Lewis, Braxton, Webster, 
Preston, Taylor, Barbour, 
Upshur, Randolph, Tucker, 
Grant, Mineral 
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Table 6 

Labor Turnover Rates in the Bituminous Coal Mining Industry: 

Selected Years^ 1960-80 



Separations 



Year 


Accessions 
(New Hires) 


Total 


Layoffs 


Quits 
and 


, Retirements/ 
Other Causes 




(Monthly 


averages 


per 100 employees) 




1960 


0.5 


3.4 


2.7 




0.7 


1965 


0.9 


1.7 


0.7 




1.0 


1970 


1.7 


1.5 


0.2 




1.3 


1971 


1.5 


1.7 


0.2 




1.5 


1972 


1.4 


1.8 


0.5 




1.3 


1973 


1.3 


1.6 


0.3 




1.3 


1974 


1.7 


1.4 


0.1 




1.3 


1975 


1.9 


1.4 


0.2 




1.2 


1976 


1.5 


1.7 


0.3 




1.4 


1977 


1.3 


1.6 


0.2 




1.4 


1978 


1.3 


1.6 


0.4 




1.2 


1979 


1.0 


2; 1 


1.0 




1.1 


1980 


0.7 


2.2 


1.2 




1.0 



SOURCE: U.S. Bureau of Labor Statistics. 
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In the past 2 to 3 years, however, available data indicate 
a prondll^ij^d weakening in the coal mining labor market. 
Nationall^the hiring rate for "new" workers fell from a 
monthly average of 1.3 per 100 in 1978, to only 0.7 in 1980 ~ 
the lowest rate since the early 1960 's, while layoffs rose from 
0.4 to 1.2 per 100 over the same period. The unemployment rate 
for coal miners, which had fluctuated within a narrow range of 
2-4 percent during most of the 1970's, in turn mounted to 8.6 
percent in 1980, as compared to a rate of 6.8 percent for all 
experienced workers in the same year (table 7). 

In West Virginia, unemployment among coal miners more than 
doubled, from an average of 2,900, or 4.5 percent, in 1977 to 
6,000 in 1980, according to estimates of the State's Department 
of Employment Security. At the same time, based on a survey 
conducted by The Conference Board in 1979, we estimate that the 
number of new, injexperienced entrants into coal mining jobs had 
probably fallen from an annual average of 7,500, earlier in the 
decade, to only about 2,000 in the 12 months ending in June 
1979. 

Thus, after nearly a decade of rapid employment growth and 
nearly full employment, the coal industry — despite steadily 
rising production and glowing long-term forecasts — was con- 
fronted with an all too familiar pattern of serious unemploy- 
ment and restricting hiring, at least in established older 
centers of the industry, such as the coal mining areas of West 
Virginia. 

Occupational Requirements 

The post-World War II decades have witnessed a series of 
major changes in coal mining technology, which have signifi- 
cantly affected the industry's occupational structure and its 
requirements for trained personnel. In underground mining, 
machine cutting of coal had already largely replaced the 
miner 'sv^ickaxe by the 1920 's: only 5.1 percent of total deep 
coal output was still cut by hand in 1951, and this dwindled to 
insignificant dimensions by the end of the 1960's. "Conven- 
tional mining," as it emerged in the early postwar years, has 
consisted of a series of separate mechanical operations 
designed to undercut the coal seams, to separate the coal 
through machine drilling or blasting, to load the coal, and to 
move the coal to the mine face by conveyor belts and shuttle 
cars. This method of underground coal mining accounted for 
more than 90 percent of total coal output in the first half of 
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Table 7 





Unemployment Rates 


for Coal 


Mine Workers and for 




All Experienced Workers 


, 1960, 1970-80 








Percentage Unemployed 




Year 


Coal Mine 


Workers 


All Experienced Workers 


1 o £ n 


14.0 








1 Q "7 n 


2.4 






4.5 


1 li "7 1 

ly 71 


3 . 9 






5.7 


1 Q "7 O 


4.0 






5.3 


1973 


3.0 






4.5 


1974 


2.4 






5.3 




2.1 






8.2 


1976 


4.2 






7.3 


1977 


3.4 






6.6 


1978 


4.5 






5.6 


1979 


6.7 






5.4 


1980 


8.6 






6.8 



SOURCES: 1960 — Decennial Census of Population. 

1970-80 — U.S. Bureau of Labor Statistics^ based on 
unpublished tabulations from the Current Population 
Survey . 
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the 1950' s. It has since been increasingly displaced, however, 
by more sophisticated "cohtinuous" mining equipment, which cuts 
and loads coal in one operation. The percentage of deep coal 
mined by continuous mining machines jumped from less than 2 
percent in 1951 to 50 percent in 1969, and to 64 percent by 
1978.6 

AS in other major industries undergoing mechanization, 
these technological changes were accompanied by a substantial 
upgrading in the skill requirements of its work force. Table 8 
shows the broad shifts in occupational distribution since 1960, 
based on census data for 1960 and 1970 and on data compiled by 
the Equal Employment Opportunity Commission (EEOC) for 1970 and 
1978. This period witnessed progressive increases in the 
proportion of white-collar workers, supervisory personnel, and 
the skilled blue-collar workers and corresponding reductions in 
the less-skilled operative and laborer occupation's. 

From the standpoint of vocational education, one of the 
most significant trends has been growth in the requirement for 
skilled mechanics and other maintenance workers. In under- 
ground raining, the two largest specialties are classified as 
■raine machinery mechanics" and "electricians." Because of the 
increased introduction of machinery using complex electrical 
circuitry, the employees responsible for repairing this 
machinery are often classified as electricians rather than mine 
machinery mechanics, and both require the s^me electrician 
certification under State mining laws. The extent to which 
technological advances tend to increase the need for mine 
machinery mechanics and electricians is indicated by the fact 
that, whereas this specialty accounts for only 4.9 percent ot 
total employment in underground mines using conventional 
methods, the proportion in this specialty is twice as high, y.B 
percent, in mines using continuous mining methods./ 

In West Virginia, where some detailed occupational data on 
coal mining occupations are available from earlier surveys, the 
shift from conventional to continuous mining systems has, in 
turn, increased the percentage of mine machinery mechanics and 
electricians of total employees from 6.7 percent in 1960 to 8.7 
percent in 1978. ^ 

The growth in the requirement for skilled personnel, 
illustrated by the above comparisons, has been accompanied by 
an increase in qualitative job demands, resulting from the 
growing Complexity of mining equipment and the need to comply 
with a wide range of safety and environmental standards. In 
the early 1970 's these difficulties were compounded by the 
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Table 8 




Occupational groups 



Salaried occupations 

Professional & technical 
Engineers 
All other 

Managers and officials 
Foremen 

Clerical, including sales 

Producti on worker occui3ations 
Mechanics/craft workers, 
mechanics, and repairmen 
All other 

Operative and laborers 
(including service workers) 



1960 

12.6 
1.7 
(0.8) 
(0.9) 

1.6 

5.8 

3.5 

87.3 
14.7 
(5.0) 
(9.7) 

72.6 



1970 



16.1 
2.2 
(1.0) 
(1.2) 



\EEOC 
19^0 



17.0 
2.9 



1978 



" ^1.6 
4.3 



2.0 1 








10. la 


12.3 


7.5) 






4.4 


4.0 


5.0 


83.8 


83.0 


78.5 


23.4 


28.6 


26.8 


(7.4) 






(16.0) 







\ 



60.4 



54.4 



51.7 



TOTAL 



100.0 100.0 100.0 100.0 



SOURC^ Decennial census data from decennial Censuses o f 

Population , selected volumes. Data include anthracite as 

well as bituminous coal and lianite mini no wnr ^ 

unpublished tabulations providlS by Eq^aJ^EmpfoyLnf '""^ 

coal and lignite mining companies with 100 or more 
employees. "iv/tc 

a. This category is believed to include salaried (nonworkinq) 
supervisors as well as higher-level managerial personnel! 
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limited supply of older^ experienced personnel in these occupa- 
tions with sufficient competence to provide adequate on-the-job 
training to workers newly assigned to these tasks, Hence^ even 
before the imposition of the new requirements for safety 
training^ a few of the larger^ more sophisticated coal mining 
corporations had already initiated more systematic^ formal 
training for their^ skilled maintenance occupations. 

The major impetus for systematic^ industrywide training of 
coal miners came^ however^ from enactment of Federal and State 
mine safety laws and from union pressures to reduce some of the 
health and safety hazards of this inherently dangerous occupa- 
tion^ as described in the following section. 

Health and Safety Training Standards 

Following earlier^ limited efforts under Federal and State 
laws to provide basic protections for miners from the numerous 
hazards of their occupation^ the Federal Coal Mine Health and 
Safety Act^ enacted in late 1969^ provided for the first time a 
statutory framework for establishment of more comprehensive^ 
nationwide health and safety standards and for enforcement of 
these standards through a separate regulatory agency — originally 
the Mining Enforcement and Safety Administration (MESA) in the 
Department of Interior, now the Mining Safety and Health 
Administration (MSHA) of the Department of Labor. One major 
departure in the 1969 act was establishment of the principle 
that coal mine operators were responsible for training of their 
employees in the health- and safety-related aspects of their 
jobs. Although the act mandated training of all "certified" 
and "qualified" persons in coal mining, its initial application 
was to certain key specialists, such as mine or section 
foremen, fire bosses, mine electricians, or hoisting 
engineers — occupations for which certification papers had long 
been required under State mining laws. 

Additional impetus for establishment of industrywide 
minimum and safety training standards was provided by the 
collective bargaining agreement negotiated by the UMWA with the 
Bituminous Coal Operators* Association in 1974. This agreement 
established the following specific training requirements: 

1. Initial orientation programs in specified safety 

subjects of at least 4 days (or 32 hours) for all new, 
inexperienced workers at underground or surface mines; 
of at least 1 day (8 hours) for new, experienced 
miners; 
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2. Annual retraining ^programs of at least 8 hours for all 
mine workers; 

3. Safety training for all employees assigned to new 
jobs, to include a "thorough job briefing relative to 
the hazards of the job"; and 

4. A requirement for training programs (of unspecified 
duration) for employees in maintenance jobs, to 
include training in mechanical, welding, and 
electrical skills through such methods as "progressive 
job tasks, on-the-job training, and classroom 
training . " 

This agreement paved the way for enactment of specific 
training requirements for all coal miners in the 1977 Amendments 
to the Federal Mine Health and Safety Act. These amendments and 
subsequent regulations promulgated in October 1978 established 
requirements for orientation training, annual refresher 
training, task and hazards training (see table 9). These 
closely paralleled those in the UMWA contract, except for 
requiring 40 hours, rather than 32 hours, of orientation 
training for new, inexperienced miners in underground mines. 

Meanwhile, several States enacted their own miner training 
laws which, in some instances, exceeded the minimum standards of 
both the UMWA contract and the Federal law. Requirements for 
some mandatory safety training of miners — including 10-hour 
courses in general mining practices and in first aid — had been 
in effect in West Virginia since 1967. These courses were to be 
provided to miners during their first 6 months of employment, 
either by staff of the State's Department of Mines or by company 
personnel who had been qualified as "cooperative" instructors by 
the department. In 1974 a much more comprehensive training 
requirement was enacted; it provided for mandatory "apprentice" 
training courses for all applicants for mining jobs, prior to 
entry into mining occupations. The course requirements, speci- 
fied in great detail in subsequent regulations, provide for 80 
hours of instruction for prospective underground miners, and 40 
hours for surface miner (see table 10). 

Although overall responsibility for the program was vested 
in the Department of Mines, the State's public vocational educa- 
tion system was assigned primary responsibility for providing 
the training under the supervision of the Bureau of Vocational, 
Technical, and Adult Education, in the Department of Education. 
In addition, a number of coal companies received permission to 
conduct their own 80-hour training courses, using State-approved 
instructors. Vocational schools began training of underground 
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Table 9 

Training of Coal Miners Required by the 
Federal Mine Safety and Health Act of 1977 



Inexperienced 

Miners Experienced Miners All Miners 

Orientation/ Annual 

Mandatory Course Orientation New Hires New Task Refresher Hazard 

Components/Training Time Deep Surfcace Deep Surface Deep Surface Deep Surface Deep Surface 

Minimum time required 

(hours) 40 24 8 8^ ^8 8 aa 

Introduction to work 

environment X X X X 

Statutory rights/ 

responsibilities X X X X 

Transportation/commu- 
nication X X XX XX 

Mine map/escape education/ 

barricading XXXX XXXX 

Self rescuer /respiratory 

devices XX XXXX 

Health XX XX 

Clean-up/rock dusting X 

Roof control/ventilation X X .X 

First aid XX XX 

Electrical hazards XX XX 

Mine gases X X 

Task health/safety ' X X XX 

HazarcJ, recognition/ 

avoidance'' XXXX XX 



Table 9 (continued) 



o 



Training of Coal Miners Required by the 
Federal Mine Safety and Health Act of 1977 



X 
X 



Inexperienced 

Miners Experienced Miners All Miners 

^ , ^ jCX Orientation/ Annual ' 

Mandatory ^Urse Orientation New Hires New Task Refresher Hazard 

Components/Traininq Time Deep Surface Deep Surface Deep Surfic¥ Deep Surf£c¥ Deep Surfi ci 

Ground control/high walls/ 
water hazards/spoil banks/ 

i llumination X X 

Explosives X X 

Mandatory health/safety 

standards X x X 

Supervised practice/ 
to nonproduction X x 

Supervised practice/ 

production ^ ^ 

New or modified machines/ 

equipment X x 

Prevention of liccidents y 



f9"^^^- Adapted from Final Rules under Part 48, Health and Safety Training and Retraining of 
Miners, Federal Register ^ Friday, October 13, 1978, Part IV. 

a. No specified minimum course hours for these categories. 
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Table 10 



Course Contents For Underground Coal Miner 
Orientation Training, West Virginia 

Suljject Hours ^ 

General Orientation to Mining 4 
Introduction to General Mine Safety 

(includiny use of self-rescuer) 4 

Underground Mine Tour 6 

First Aid 12 

General Safety 6 

General Mine Safety 7 

Mine Gases and Their Detection 4 1/2 

Recognition and Avoidance of Electrical Hazards 4 

Fire Prevention and Control 3 

Ventilation and Mine Mapping 5 1/2 

Roof and Rib Control 6 

Haulage and Equipment Safety 7 

State and Federal Laws and Regulations ' 2 

Miner and Operator Rights and Responsibilities 3 

Health and Sanitation 2 

Summary and Debriefing 4 



SOURCE; WestI Virginia Administrative Regulations, Department of 
Mines. Rules and Regulations Governing the Safety Training 
Program for Prospective Underground C oal Miners in West 
VlTginia , 1976. ^ ~ 

a. Time distribution for topics is a "suggested one" that can 
vary, so long as the training objectives are achieved. 
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miners under this proyrain in March 1976, and, beginning in May 
1976, the State's coal conipanies were required to limit their 
hiring of new employees to persons who had been certified as 
trained apprentice miners upon completion of these courses. 

These courses have also been approved by the Office of 
Mining Satety and Health of. the Labor Department as satisfying 
the requirements under the Federal law. However, companies 
covered by the UMWA contract are required to supplement this 
training by at least 32 hours of inservice orientation training 
for new, inexperienced miners. Thus, the total length of 
required initial health and safety training for new, union, 
underground miners in West Virginia is now 112 hours or approxi- 
mately J weeks. 

In addition to these miner orientation, or apprenticeship, 
training requirements, the requirements for certification of 
certain key mining occupations, under State laws, also have 
important training implications. In West Virginia, the fol- 
lowing occupations are subject to certification: mine foreman, 
assistant mine foreman, fire boss, shot firer, and electrician, 
fclioployees authorized to work in these occupations must satisfy 
certain minimum experience requirements, ranging from 2 years 
tor shot tirers or assistant mipe foremen in surface mines, to 
b years for an underg«:ound mine foreman. These employees alijo 
must pass examinations on the subject matter of their specialty. 
The regulations permit some substitution of education for 
working experience, foe example, a reduction ftom 3 to 2 years 
for surface mine foremen with degrees in mining engineering. 
These certification requirements, in turn, have created a market 
for "refresher" courses to help mining personnel prepare for the 
more theoretical aspects of the certification examinations in 
their respective speciaj.t ies. Under a revised regulation issued 
in November 1^79, a 12-month apprenticeship training program, 
including a minimum of 40 hours of classroom training (as well 
as a total of J years of electrical exoerience), is now required 
for certification as mine electrician.^ 

The Coal Mining Training Infrastructure 

Enactment of mandatory training requirv^ments for coal 
miners, coinciding as it did with the need to recruit and train 
a large number of new workers with no prior mining experience, 
created a need to develop, almost overnight, a training infra- 
struct^ure for .the industry. As noted •^t the beginning of this 
chapter, the industry had entered the 1970 's with only a 
rudimentary capability for. training of its personnel in either 
the safety or the technical aspects of tlieir jobs. There were a 
few notable exceptions among the coal mine companies, including 
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some of the major corporations operatiny captive mines, whose 
pioneering efforts to establish comprehensive safety proyramo 
had in fact served as models for the desiyn of federally man- 
dated standards. However, recent surveys have confirmed that 
all but a small fraction of comt)any training programs were 
Initiated after enactment of the Federal Mine Health and Hatoty 
Act of 19()y.l0 

Introduction of new and more sophisticated equipment did, uL 
course, entail some specialized traininy, at least on an ad hoc 
basis This was often provided by the manufacturers ot minlny 
equipment as a service to accompany installation, of the equip- 
ment. Some of the major mininy machinery manufacturers also had 
developed more comprehensive maintenance traininy , programs and 
aids, and they marketed this traininy to coal mininy companion. 
Witl» these exceptions, though, the prevailiny practice was to 
tely on informal, on-the-job traininy methods even for the moro 
technical mechanical skills. 

The extent of involvement ot the vocational education system 
in coal miner traininy prior to 1970 was even more limited than 
that of private industry. Thus, at the secondary-school levo, 
the first reyular coal miner instructional proyram recordeci was 
one started in Mononyalia County in 1968. 

The public sector involvement in coal mininy training [n ioi 
to 197U was laryely limited to the activities of State mininy 
ayenciea, which, with very small staff, were responsible tor 
providiny safety traininy services that ranyed from yenerai 
traininy of minets in first aid and other safety subjects, to 
traininy for miners prepariny for State qualification or certi- 
fication examinations, and traininy of mine rescue teams 
throughout the State. The limited scope of tliese activities Is 
suyyested by the fact that even by 1974 the West Viryinia State 
Department of Mines had a staff of only eight full-time 
instructors to service the needs ot an industry , then employtng 
about 45,000 miners. 

From these beyinninys, traininy programs and training insti- 
tutions proliferated rapidly to meet the coal mining industry s 
needs to comply with the new safety traininy standards and to 
improve the skills and productivity of its expanding work force. 
A collateral objective, particularly forr the vocational educa- 
tion system, was to help young people, includiny those from dls- 
advantayed backyrounds, to qualify and to compete more ettec- 
tively for the jobs opening up in this hiyh-wage industry. iho 
ma jot types of training providers which had developed by the 
late 1970's and the scope of tlieir activities, with specific 
reference to the State of West Virginia, are summarized in the 
next paragraphs. 
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Coal Company Programs 



Comprehensive data on the current scope of coal industry 
training activities are available from a survey condJcted g 
The conference Board for the Department of Energy in 1979 
Responses were obtained, nationwide, from 91 large and medium- 
sized companies which accounted for about one-haif Ihe 
industry s total employment, of those providing specific 

t'hrer?^n°?H"^°"' '^^^ '"'"'^"^^ ^"^"i"^ organizatloif about 
three-fourths reported that they had a separate unit oi staff 
responsible for training, either at company headquarters or ftl 
the regional or district levels. More thai half of these 

yearrorionaer^^H^H' "S"''^ existence for 10 

years or longer. Although smaller companies (those with annual 

T.l^ °^ ^'^r ^^'^ "ot included in the sur- 

vey, the pattern of responses by size indicated that very f eS" 

fif^S'^if^oJ^?"' a!".'"''"" ''''''' ^^^^^^ ^or about'^one-' 

fnr are likely to have any formal organiza- 

tion for training. As one observer has noted, in very small 
mine operations -the training director, safet; engineer! fore- 
Sv?dSa'l?-l"!'''' superintendent, and owner Jould bf^ie sLae 



of tra?nerrnpr"j^nnn'''^' full-time training staffs, the number 
ot trainers per 1,000 employees was found to vary inversely with 

:mp?oy"Lr\^^ sTSer'l Kn5 ''''' '''''' ^^^^ 5,SSrormLr'' 
eEo^j::i: ^?he';^ ?a^^is°s° ggLrS^^^g:i^Lt^L^^^^?n^^^°al 
company training programs with full-time ins^^Sctionfi^^Jf?^ 

thr:?:i^'°'^'^^'""'^ "'^^^ (per emJJoJeef as tie's^ze'of 

the company decreases. Thus, most small companies must foreuo 

Ltter throuaJ°'^ they typically provide tf»e '° 

training sou?5es!' ''"'' instructional persc3nnel or external 

About 95 percent of the companies responding to the survey 
Itlinlnt ITl^"^"' Provided-the required initial orientation 
training to their own employees, while the remainder relied 
entirely on external sources for such training, such as ?ocal 
hour^'T' All companies provided ^h^ reqSi^^d 8 

hours of annual refresher training themselves. In the maior 
categories of nonmandatory training, more than 80 perSen?^of 

oS^S'riuortfd''^" wSIle about 

one half reported some formal occupational training programs 

t?onf °'as iould^h'"''' primarily in skilled maintenance occupa- 
tions. As would be expected, the incidence of the latter 
training programs varied directly with company size. Thus the 
proportion of companies offering formal training in mining' 
Skills, including some classroom work in addition to on-the-job 
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instruction^ ranged from only 38 percent in firms with less 
than 2U0 employees^ to 83 percent in those with 2^500 or more 
workers. 

The amount of tpaining actually provided other than that 
mandated under Federal or State laws was found to be quite 
modesty however^ even among many of the larger companies 
included in the survey. For example^ among surveyed mines 
located in the Eastern or Appalachian coal region, (including 
West Virginia)^ only about 1.1 percent of available production- 
worker time had been devoted to various categories of formal 
training activity between July 1978 and June 1979. Nearly 60 
percent of these total employee-training-hours were accounted 
for by mandated courses^ including new miner orientation and 
annual refresher training. An additional 10 percent was used to 
prepare key personnel for State certification tests. Only about 
30 percent of the total training hours^ corresponding to 0.3 
percent of total production-worker time^ was devoted to training 
primarily designed todevelop^ or improve^ occupational skills 
and performance. Most of this training^ moreover, was in main- 
tenance occupations. With limited exceptions, formal training 
of personnel assigned to operate mining equipment or other non- 
maintenance occupations was still limited to th^t included in 
their initial orientation qourses.^^ 

The larger coal companies usually provide occupational 
training, such as training in maintenance or supervisory skills, 
at their own facilities and with their own training staffs. 
More than 70 percent of the companies indicated that this 
training was provided at company facilities only, while the ^ 
remainder made some use of other facilities, such as local 
schools or community colleges. Similarly, most responding 
companies relied on either full-time company instructors or on 
other company employees to handle their training programs. 
About one-fourth of the companies reported'some use of outside 
instructors in their skills training programs. 

These responses and much collateral information all suggest 
that the larger coal companies, which account for a major 
portion of the industry •'S total output and employment, are the 
primary providers of general safety training and of more 
specialized occupational training for their own employees. Our 
interviews with company training officials indicate that this 
preference for "inhouse" training, where pracTicable, stems from 
(1) a need to adapt training content to the specific equipment 
and operational configurations of individual mines, (2) a desire 
to have direct control over training content and quality, and 
(3) the economies inherent in onsijte instruction. 
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Neverthelessr the ability of companies to provide compre- 
henaive inliouse training programs is subject to obvious 
constraints. In West Virginia, for example, of a total of 927 
bituminous coal mining establishments in the 1977 Census of 
Mineral Industries, 535 had reported fewer than 20 employees; 
an additional 240 mines reported between 20 and 99 employ- 
ees.!* It may be assumed that few, if any, of these smaller 
mines could separately provide specialized formal training to 
their employees. Such mines must either continue to rely upon 
informal, on-the-job training methods or upon external sources 
of formal training, such as local schools or vendors. The same 
limitations of scale, moreover, are likely to apply to many 
larger companies during periods of limited hiring activity, 
such as that recently experienced in the V^eat Virginia coal 
mining industry. 

Vocational and Technical Education Programs 

A second major component of the coal industry training 
infrastructure in West Virginia--and one of primary concern in 
the present report — consists of public and private educational 
institutions that provide courses to prepare enrollees for work 
in coal mining occupations or to enhance the skills of those 
already working in the industry. The major categories of educa- 
tional institutions that provide such training are (1) public 
vocational and technical schools and general high schools, 
offering at least five vocational programs; (2) public com- 
munity and technical colleges; (3) private institutions ot 
higher education, including community colleges and university 
extension departments. 

The West Virginia public vocational education system ia the 
largest of these categories of educational institutions, in 
terms of its contributions to miner occupational training within 
the State. It is administered by the Bureau of Vocational, 
Technical, and Adult Education in the State's Qepartment of 
Education. With substantial financial assistance from the 
Appalachian Regional Commission, the State's network of 
vocational-technical training centers has expanded rapidly from 
only seven vocational centers in 1963 to a total of 40 modern, 
well-equipped area vocational centers and seven multi-county 
centers by 1978. -^^ of these, some 38 schools offered at 
least one course in mining subjects in, 1978. These courses 
range from the basic miner orientation courses to specialized 
courses in mine machinery repair or in mine supervision. These 
programs are offered to secondary students, postsecondary 
students, and adylt trainees. They include preemployment 
orientation and training courses, as well as courses ^lesigned 
to upgrade the skills and qualifications of working miners. A 
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more detailed description of these courses and of enrolluuMa. 
trends in these programs appears in the toiiowiny chapter. 

At the hiyher education level, the State, through a Hoard 
ot Hecjents, administers a network of 16 public ins t i tut iorui ol 
higher education, including community colleges, 4-year colltHjos, 
and universities. Five of these institutions otter occupational 
training in mining technology, mine maintenance, or related 
subjects leading to either 2 -year associate degrei^M In mi ni ng 
technology or 1-year certificates. 

Similar programs are offered by a few ot the privale insti- 
tutions in the State, ^ including Beckley College, S<il<»m College, 
and West Virginia Wesleyan College. 

The Mine Extension Service of the University ol VVeat. 
Virginia offers not only degree ot cert i t ical e-- levi^ I program:;, 
but also shorter courses similar to those otlered mini' iMiip loyiu*/; 
by the vocational education system. 

Federal and State Mining Agertcies 

In addition to the training provided by publicly lundod 
educational institutions, the government agencies resi)()ni} il) 
for administration of mine safety laws have been ainugniMi 
respoi^sibi 1 i t ies tor provision of training assistance in mine 
safety and health. This assistance has ranged from thr develop- 
ment of training courses and related materials, to training an(i 
qualification ot mine safety instructors, and, in some 
instances, to the direct provision ot training by their 
staffs. 

At the Federal level, the Bureau ot Mines since itti 
inception in 1910 has had responsibility for programs to improve 
mine safety; the Bureau initiated some limited training in 
simple first aid courses as early as 1913. This responsibility 
was broadened under the 1969 Federal Mine Health and Safety Act 
and assigned to the Mining Enforcement safety Admlnist rat l:)n 
(which, as has been noted, was transferrecj to thi* Department ol 
Labor in 1977 and redesignated as the Mine safety and Hi^alth 
Administrat ion) . 

This agency, operating through lU regional offices, ri'Viewi^ 
and approves plans for the federally mandated health and sali'ty 
training that all mine operators must submit; the agency a hit) 
conducts inspections to monitor adherence to these and ol Ium 
provisions of the law. Its training activities have includpcj 
the direct provision of safety training to miners and mine 
supervisors (primarily in small companies); tlie trainir^g and 
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certification of "cooperative instructors" who are, in turn, 
autliorized to conduct the required courses in their own com- 
panies or educational institutions; and the development and 
dissemination of a variety of training materials on these 
subjects. 

The direct provision of safety training to mine personnel 
by MfclSA/MSHA staff was designed particularly to help small mine 
operators (those with fewer than 20 employees) to comply with 
the Federal training requirements. This activity began shortly 
after enactment of the 1969 act and appearij to have peaked in 
1974, when 88 full-time instructors, based at MESA regional 
training centers, provided 108 different courses in mine safety 
subjects, with gross national attendance of 51,624 mine per- 
sonnel. In West Virginia, 12 separate courses for underground 
coal miners were provided in subjects such as first aid methods, 
mine rescue procedures, electrical trainin^j, coal mine ventila- 
tion, and the provisions of the Coal Mine Health 4nd Safety Act. 

eleven lull-time instructuts taught these courses at various 
locations, including the MESA Training Center at Beckley, West 
Virginia, the district office in Fairmont, and various mine 
sites. In 1974, enrollment in these courses totaled 18,500; 
because uome individuals attended more than one course, tlie 
number of persons instructed was undoubtedly much smaller than 
tlie total. i^ These dir^jct miner training activities have 
since been largely discontinued, at least in West Virginia, 
where, according to key training center personnel, the emphasis 
now is on training and certification of instructors and on the 
agency's monitoring and compliance functions. 

The MSMA has, however, continued to play an important role 
in mine satety training through its National Mine Healtli and 
satety Academy at Beckley, where it has provided courses in a 
range of safety-related subjects for Federal and state mine 
inspectors, company safety directors, and college students 
specializing in this field. MSHA also has an extensive program 
of publication of instructional materials, including a recent 
series ol programed-instruct ion workbooks on 19 separate mine 
safety subjects. 

At the State level, the West Virginia Department of Mines 
has, in addition to its certification functions, directly pro- 
vided satety training to mine personnel for^more than a decade. 
This training, now conducted by a staff of eight instructors, is 
designed to help mine operators wih fewer than 50 employees, and 
typically consists of short "refresher" courses on such subjects 
as the use ot self-rescuers and other safety instruments or 
apparatus. The 1977 report of the department indicates that 
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about Jb^OUU persons were "trained and certified" in these 
safety classes that year.^^ The author has learned, however, 
that the department is phasing out this trainiiuj activity on 
groutids that other sources of safety training now being provided 
to the State's miners have made this program unnecessary . 

Other Noncjovernmental Trainincj Proc^rams 

Programs offered by mining machine manufacturers or by pri- 
vate consultant firms that specialize in training of mining 
personnel are an additional source of training in mining skills. 
The only systematic data on the scope of these programs is 
available from a survey conducted by Uuane Letcher of the 
University of West Virginia in 1975, Of 10 large mining machine 
manufacturing companies active in the state, four companies 
reported that they conducted training or instructional programs, 
primarily on mirje equipment maintenance, at various mine sites. 
Joy Manufactur iug Company, which conducted the largest of these 
programs, reported that it had provided train- ing to 713 
students in West Virginia in 1974. Three other companies, the 
Lee-Norse Company, the National Mine, Source Company, and Jeitrey 
Mining Machinery Company, trained a combined total of 21)0 
students that year.^^ 

The Letcher survey also identified two private training 
consultant firms. One of these. Perry and Son, specializfd in 
safety training; it conducted a number of short courses on 
various safety procedures that were attended by 2*500 '^tudents 
in 1974. A second firm. Coal Mine Training Materials, Inc., 
provided training for about 350 mine foremen and management 
personnel in 1974.-^^ 

Although mine equipment manufacturers and consultant firms 
have continued their miner training activity (as evidenced by 
their participation at various jrecent conferences of mine 
training officials), no systematic data on the scope of that 
activity have been compiled since the 1975 survey. 

Summary 

This cliapter has reviewed the major developments leading to 
the creation of a ■market* for training in coal mining occupa- 
tions during the past decade and, based primarily on Vi/est 
Virginia data, has described the variety of programs developed 
to meet this demand. The experience of the coal mining industry 
during this period was unique in several respects: the virtual 
absence of any systematic training programs for coal mine 
occupations prior to the late 1960'8; the establishment by law 
of the principle that coal mine operators are responsible for 
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providing prescribed types of trainin^j ,to their own employees; 
and the concurrent resuryence of coal industry employment and 
hiring activity. The response to these new demands was a 
largely uncoordinated growth of public and private programs to 
fill this training vacuum. Thus, miner health and safety 
training courses have been provided by various public educa- 
tional institations at the secondary school, postsecondary , and 
higher educational levels, by Federal and State mining agencies, 
by private consulting firms, and by coal mine operators them- 
selves. Miner skills training and supervisory training courses 
similarly aj:e available through public vocational technical, 
schools and comjounity colleges and from some private firms, as 
well as through company-ouerated training programs. 

State education planners have, of course, long recognized a 
need to better coordinate and articulate these public and pri-- 
vale training activities. In its annual report for 197J, the 
VVest Virginia Advisory Council on Vocational Education noted: 

Consideration must be given .not only to training 
provided in the public school system, but also to 
the output of private vocational schools, public 
and private institutions of higher education, 
labor unions and industry, and publicly funded 
manpower training programs . . . Tmt this total 
training elfort is largely uncoprdinated is 
perhaps best documented by the note in the FY 
197J state plan for Vocational Education 
indicating information on other sector outputs is 
not available. . . . 

There must be coordination of the various 
manpower training programs in the State. 
Obviously, the vocational education system cannot 
continue to operate in a vacuum. . . .21 

Eiglit years later, although some progress had been made in 
this direction, significant problems in planning of the state's 
total vocational education effort in the coal mining industry ' 
persist, as will be evident from our review of vocational educa- 
tion enrolliatint and placement trends in the next chapter. 
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Chapter 3 

Vocational Education For Coal Mininy In V^est Virginia 

It would be difficult to sfhgle out a major Amer- 
ican industry with a more certain future than the 
miningi production and processing of coal. . . 
It's a new beginning filled with many opportuni- 
ties tor young men and women. New levels of 
achievementi monetary reward and personal 
satisfaction will exist in numbers that have 
never existed before. Advancement will be 
accelerAed in an expanding industry. It's a 
bright future for those who live in coal-rich 
West Virginia. 1 

This excerpt from a widely disseminated booklet, describing 
career and training opportunities in the Mest Virginia coal 
industry as perceived in the mid-1970's provides a fitting 
point of departure for reviewing the changing fortunes of coal 
industry vocational education programs in that State during the 
past decade. 

Prior to the lyVU's, the coal industry had been part of the 
"problem," rather than a claimant for the products of the 
State's vocational education system. In the early 196U's, as a 
result of the severe post-World War II slump in coal mining 
employment. West Virginia had the dubious distinction of ranking 
at or near the top among the States in incidence of unemploy- 
ment. This situation generated a. stream of Federal financial 
aid for manpower training and related economic development pur- 
poses. In vocational education, a special program geared to 
retrain unemployed adults (the New and Expanding Industry 
Training Program of the Bureau of Vocational, Technical, and 
Adult Education) provided training for thousands of unemi)loyo(i 
coal miners or members of their families for Jobs in other 
industries in the State. 

As the preceding chapter described, however, coal mining 
employment "bottomed out* by the late 1960 's and began to rise 
signit icant ly in West Virginia^in the early 1970's. This re- 
surgence in coal mine employment, combined with the large-scale 
retirement of many older miners, stimuldl||id active recruitment 
of new entrants to the industry and generated demands on tl)e 
public vocational education system to provide preemployment 
training and orientation courses to help prepare students for 
mining careers. 
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The initlul impetus for proviaion of vocational courses in 
coul iiuniiuj appears to liave come from local deiaands, rather than 
1 rom tiny iitutowide initiative. Based on Letcher's survey, con- 
ducted in lyVb, .the first coal mining course offerin^js, in mine 
maintenance repair, were at vocational-technical schools in 
Moryantown in 19b8 and in Minyo County in 1969.^ One course 
in yeneral mining practice was offered in Loyan County 
beyinnintj in ly/U.' In the 1973-74 academic year, course 
olterinyii wc^re still limited to nine courses in only six of the 
state's mute ^ than JO mininy counties, witli a total enrollment of 
24 J stui](Mili?. Meanwliile, pressure mounted for a greater state- 
witie initial ivo in coal mininy traininy. As early as December 
1^)72, t lie \h't\l Virginia Advisory Council on Vocational Education 
htul inrluiiiul the loliowiny recommendation in its report: 

S<^viMal iUK'ceaatul mining-related occupational 
Itvuniug ptogranis exist in the State. However, 
in view ot the expected increase in the labor 
(i<Miu4nii m llus industry, greater empliasis nt tlie 
stale lev<^l should be given to expanding training 
vMput'iL/ . . . Additionally, the State should 
prDVide trentralized coordination among schools, 
lal)t)t, ami industry to develop a strong, coopera- 
tive anil responsive system for meeting the 
[)r o jeet tMi man[>ower demands. 

'Vhi' "exptM'toti increase" in labor deiaand in the West Virginia 
coal mining imJustry did in tact materialize shortly after 
issuance ol this report, but for reasons which could scarcely 
have IjetMi anticipated by the authors. The Arab oil embargo of 
147 i ciud [ hi' sui)sequent escalation of oil prices by the 
organizat ii)n dI Petroleum Exporting Countries caused coal 
pi ice:> to rise stiarply as utilities and other major users bid 
ui) spoL-mar ket prices for available coal supplies. This price 
incti'<irM» encouraged many marginal, higli-cost mine operations to 
enter or tiMMiter active production, thus increasing labor demand 
while (lt»pt i»si> 1 rig the industry Vs prcxiuct ivity averages. Thus, 
l)etwtM'n l^'l ^ ami 1970, the number of active coal mines in the 
St at I oiir I r Dm 9J2 to l,lo7 and employment increased from 
44,liUU lo 'j4,41JI}. Tljere wan a particularly sharp rise in coal 
eMployiiuMit Ix^l.ween 1*)74 and 197b, at an annual rate of about 11 
pt»retMU , and c'ompetition lor trained and experienced coal miners 
i nt.tMiii 1 1 I rd . 

Concur uMit. ly, thi^ West Virginia legislature enacted a law 
rt^quiring pr eemp loyment safety training of 80 hours for appren- 
t Ici.^ uniii^t g r ounti miners, and 4U hours for surface miners, 
i^teetive March 1970. Although the Department of Mines had been 
givt'u r t^spons it)i I i^y tor this i)rogram, tliat agency clearly did 
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not have the capability of undertaking a large-scale training 
program of this type and therefore assigned primary responsi- 
bility for providing this training to the State's vocational 
education system. 

Also during this period the Comprehensive Employment and 
Training Administration (CETA) established a program to train* 
unemployed workers^ primarily from disadvantaged backgrounds^ 
in coal mining occupations. In West Virginia a single State 
agency r the Employment and Training Division of the Governor's 
Office of Economic and Community Development, is responsible 
for administering CETA projects statewide. In 1974, the coal 
industry, with its rapidly expanding employment and apparently 
bright long-terra outlook, appeared to be a logical target for 
training of CETA enrollees. The State's vocational education 
system beqan providing training in coal mining skills to sub- 
stantial numbers of CETA enrollees, under contractual arrange- 
ments with the Employment and Training Division. 

The combined effect of these developments was a sharp 
expansion in the number and types of coal mining training pro- 
grams offered by the State's vocational education system. From 
modest beginnings, various coal mining training courses became 
available in the vocational-technical or other secondary schools 
of nearly every coal mining county of West Virginia by the end 
of the 1976-76 school year. Total enrollments in these courses, 
in turn, mushroomed from only about 200 students in 1973-74 to a 
peak of more than/^rS,000 in 1976-77, including about 11,600 in 
the new-miner orientation courses. (See table 11.) 

In addition to the mandatory miner-safety orientation 
courses, the State's vocational schools now offer about 6 
courses that provide preparatory training for various mining 
occupations. These can be broadly grouped into mine maintenance 
courses and general mining courses. Included in the former 
category are three, 2-year (1,080-hour) courses for 11th- and 
12th-grade students: Mine Electricity, Mine Machinery Repair, 
and Mine Maintenance. These courses also are available as 
1-year programs, for full-time postsecondary students, and they 
have been adapted for use in adult training programs such as 
those provided under CETA. The "general mining" Category con- 
sists of shorter courses designed to prepare either adults or 
high school seniors for the less-skilled, entry-level mining 
occupations, such as mine equipment operators or brattice men. 

The most popular course in this category is "Mining, 
General," or "Mining I." Course lengths are 8 wee^ks (320 hours) 
for adults; 180 days (540 hours) for secondary schools. Some 
of the State's secondary schools also offer an 180-hour course. 
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Table 11 



, Enrollments . in Coal Miner Training Programs of th^ West Virginia 
Vocational Education System, by Major Program Category 



Fiscal 

Year 
Ending 



Total 



Regular 

Vocational 

Education 



GETA 



New-Miner 
Orientation 



1974 

197b 
1976 
1977 
1978 
1979 
1980 



243 
2,855 
5,343 
13,052 
12,459 
9,287- 
7,953 



243 
1,347 
1,859 

421 
1,126 

745 

838 



1,508 
324 
1,127 
1,000 
528 
467 



3,160 
11,604 
10,333 
8,014 
6,648 



SOURCE: Based on statistical records of the Bureau of Vocational, 
Technical, and-Adult Education, West Virginia Department of 
Education. 
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"Introduction to Mining," as a general orientation course for 
lOth-grade students interested in a mining career. As shown in 
table 12, enrollments in maintenance courses have accounted for 
a major share of total enrollments in miner occupational 
training, since 1977. 

In addition to the vocational courses already mentioned, 
programs leading to associate degrees in mining technology are 
offered by f ive^ public community colleges or other institutions 
of higher education. The oldest of these programs began at 
Bluefield State Cbllege and Fairmont State College in 1969. 
Other programs have been established in the West Virginia 
Institute of Technology (1972), Southern West Virginia Com- 
munity College (1976), and Northern West Virginia Community 
College (1976). These are typically 2-year programs designed 
to qualify graduates* for technical and supervisory jobs in the 
mining industry, subject to the required minimum periods of 
underground or surface mining experience. 

The mining engineering technology curriculum of Fairmont 
State College, which has one of the oldest of these programs in 
the State, has a broad range of courses, from specific technical 
aspects of coal mining and basic science and mathematics, to 
subjects such as technical^report writing, personnel problems, 
and safety supervision. Part-time students make up a large 
proportion of enrollments in these programs, as is evident from 
the disparity between recent enrollment levels and degrees (or 
certificates) awarded. As is the case with the vocational 
training programs, enrollments have recently declined, from 
about 1,600 in the 1978-79 school year to about 900 in 1979-80 
(see table 13) . 

From the foregoing discussion it will be apparent that 
public vocational education for coal mining occupations has been 
conducted in West Virginia under four separate program cate- 
gories, of which only one, "regular vocational education," falls 
within the exclusive administrative ^control of the State's voca- 
tional education agency, the Bureau of Vocational, Technical, 
and Adult Education. In the case of miner orientation training, 
responsibility has been shared with the State's Department of 
Mines, which is designated as the agency responsible for estab- 
lishing training standards and certifying course graduates. In 
the case of the CETA program, the bureau serves as a "contrac- 
tor" responsible for providing the training programs requested 
by ^the Employment and Training Division, which in turn is ^ 
responsible for allocation of the CETA funds among various 
categories of traini;ig. Finally, the bureau has no direct 
involvement in the postsecondary degree programs at the State's 
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Table 12 



Enrollments in West Virginia Miner Occupational Training Courses 
Under Vocational Education and CETA Programs, 1974-1980 



Year 
Ending 



Maintenance 'Courses 
Total Voc. Ed. CETA 



General Mining and 

OtHer Courses 

Total Voc. Ed. CETA 



1974 
1975 
1976 
1977 
1978 
1979 
1980 



( Enrollments) 



243 
954 
894 
1,430 
1,144 
814 
719 



243 
514 
758 
886 
726 
545 
552 



440 
136 
544 
418 
269 
167 



1,155 
1,079 
1,108 
983 
461 
586 



387 
891 
525 
400 
202 
286 



768 
188 
583 
583 
259 
300 



SOURCE; Bureau of Vocational, Technical, and Adult Education, V^est Virginia' 
Department of Education. 
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Table la 

Enrollments and Graduates in Mining Technology Programs at 
West Virginia Public Community and Technical Colleges 

Year Ending Enrollments* Graduations*^ 

1974 NA 22 

1975 NA 15 

1976 NA 26 

1977 NA 32 

1978 888 -97 

1979 1,625 ^ 122 

1980 912 119 

SOURCE; Unpublished data. Board of Regents, West Virginia. 

a. Data on enrollments not available prior to the 1977-78 school 
year. Enrollment data include part-time and full-time students. 

b. Includes both 1-year certificates and 2-year associate degrees. 
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public comnumity colleges, which are under the administrative 
eontrol of the State's Board of Regents. The following 
sections examine the experience under each of these programs. 

Miner Orientation Training Programs 

The program of miner orientation training, initiated in 
response to the requirements of the West Virginia Miner Train- 
ing, Education and Certification Act of 1974, is unique in 
several respects. First, it was the first legislative enactment 
of any state establishing a requirement for preemployment 
training for all persons entering coal mining. Second, the 
training provided (80 hours for underground miners and 40 hours 
for surface miners) is not "vocational education,* in the normal 
usage of that term, but rather was designed to provide the basic 
knowledge and skills needed by all miners to enable them to 
function safely in a dangerous environment and to cope with 
accidents. In this sense, this orientation training is 
analogous to basic training provided to new military recruits 
prior to their assignment for more specialized training in a 
particular military occupational specialty. Finally, because 
this training was to become a legal condition for entry into 
coal mining employment, the State's vocational education system 
was required to provide access to this training to persons 
seeking jobs in the industry (including women and members of 
minority groups), and to assure that a sufficient pool of 
trained and certified applicants would be available to meet the 
industry's hiring needs when the requirement became operative 
in May 1976. 

One problem confronting the planners of this new effort at 
the outset was the lack of reliable data on the West Virginia 
coal industry's requirements for new miners. (This handicap 
was, of course, not unique to this industry since, with limited 
exceptions, data on actual entries and separations of personnel 
from particular occupations or industries still are not 
routinely provided by existing Federal or State statistical 
^ programs.) To meet this need, the West Virginia Coal Associa- 
tion, whose members include most of the State's larger under- 
ground coal operators, conducted a survey of its member 
companies in 1975 to obtain employers' forecasts of their 
hiring needs in the next 5 years. Based on this survey, which 
covered companies accounting for 70 percent of the State's 
total coal output, the association projected a need for 
recruitment of 38,000 workers into the West Virginia coal 
industry — 22,000 to fill new jobs and 16,000 to replace workers 
separating because of retirement and normal^ attrition.^ 
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In retrospect, these projections appear to have fairly 
accurately reflected actual employment and hiring trends in the 
industry at about the time that the forecasts were nade. 
Between 1974 and 1976, employment in the West Virginia bitumi- 
nous coal mining industry had actually increased by 9,700 or at 
an average rate of about 4,800 new jobs per year, as compared 
with the average growth of 4,400 in new jobs per year projected 
in the industry survey. Moreover, based on an analysis of a 
10-percent sample of Social security records of workers with 
earnings in the industry, we have estimated that 14,900 workers 
entered the industry in West Virginia between the first quarter 
of 1973 and the first quarter of 1975 at a rate of about 7,500 
per year — a figure that also corresponds closely to the pro- 
jected average requirement of 7,600 per year between 1975 and 
1980, based on the company survey. 

The program w-hich the State's vocational education agency, 
working with the Department of Mines, developed, based on the 
assumption that all such training would be provided exclusively 
in public schools, also was consistent with the projected hiring 
needs. Miner orientation courses were provided in vocational 
schools, secondary schools, br other facilities in some 20 
counties, which accounted for all but a small fraction of the 
State's coal mine employment. Underground miner training 
classes began in March 1976, and surface miner training began 
later in the same year* In fiscal year 1977, the first full 
year of the program's operation, more than 500 classes were 
held throughout the state with a total enrollment of about 
11,500. Despite this relatively large-scale effort, the demand 
for this training on the part of prospective applicants for coal 
mining jobs substantially exceeded the available dpenings, and 
considerable backlogs of applicants for training developed in 
many communities. 

The large supply of applicants "for coal mine training and 
jobs illustrated by this experience may appear surprising to 
outside observers whose image of coal mining is that of a dirty, 
dangerous, confining, a'nd unpleasant type of work. However, 
coal mining is also among the highest paid of blue-collar occu- 
pations and, particularly in regions such as West Virginia, it 
offers earnings and fringe benefits far exceeding those provided 
by most other types of jobs for persons with similar educational 
backgrounds. The applicant supply was further enhanced by (1) 
extensive publicity in the local media concerning the prospec- 
tive boom in coal employment, and (2) the new phenomenon of a 
significant trend toward employment of women in underground coal 
mining jobs — a trend that was furthered by several' successful 
legal actions filed by women's and civil rights organisation^ 
against major coal operators, under Federal and state equal 
employment opportunity laws.' 
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As shown in table 14, total enrollments in these miner 
orientation classes peaked in fiscal year 1977 and subsequently 
declined each succeeding year to an annual total of about 6,600 
in fiscal year 1980. The decline was sharpest! in the case of 
the 80-hour underground mining course, for which enrollments 
fell from nearly 10,900 in fiscal year 1977 to about 3,900 in 
1980. Enrollments in the 40--hour surface mining course were 
however much more stable, peaking in fiscal year 1978, the first 
full year in which these courses were offered. The increasing 
interest of women in coal mining jobs in the State is illus- 
trated by the steady growth in the proportion of women 
enrollees, from 3.9 percent in fiscal year 1976 to 8.6 percent 
in fiscal year 1980. In contrast, minority enrollments in 
these courses (mainly black) have averaged only about 3 percent 
during this period and have been confined chiefly to the 
underground mining courses (see table- 15). 

The sharp, overall decline in enrollments under this program 
can be attributed largely to negative feedback resulting from 
the poor placement experience of course graduates. As shown in 
table 16, placement rates. of enrollees completing the under- 
ground mining course fell from 29 percent for those completing 
the course in fiscal year 1976 to less than 20 percent in 
fiscalryoars 1978 and 1979. Placement rates were slightly 
higher, but still clearly unsatisfactory, for persons completing 
the surface mining course. Based on data for the underground 
mining course graduates only, placement rates for women closely 
approximated the rates for male graduates. In the case of the 
small proportion of minority race members enrolled ip these 
courses, the placement rate averaged only about 10 percent in 
fiscal year 1978 and fiscal year 1979, or only slightly more 
than half of the corresponding rates for white enrollees (see 
table 17). 

This poor overall experience can be attributed to several 
factors. First, and, we believe, most important, was the slow- 
down in employment growth and subsequent decline in employment 
throughout the industry over this perjLod. Thus, between 1975 
and 1980, coal mining employment as reported by the West 
Virginia Department of Mines actuiilly experienced a net 
reduction of 1,000 jobs, frort 57,300 to 56,300, in contrast to 
the increase of 22,000 jobs originally projected by the West 
Virginia Coal Association. Some hiring was, of course, still 
required in the industry to replace workers separating for 
various reasons. However, experienced, unemployed coal miners, 
rather than new entrants, filled an increased proportion of 
these jobs. 
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Table 14 

Total Enrollments and Female Enrollments in Public 
, Miner Orientation Courses/ FY 1976-80 



Fiscal 
Year 



Total 



*H)nderground 

Mining 
(80 hours) 



Surface 
Mining 
(40 hours) 



Total Enrollees 



1976 
1977 
1978 
1979 
1980 



3,160 
11,604 
10,333 
8,014 
6,648 



3,160 
10,887 
7,504 
4,722 
3,929 



717 
2,829 
3,292 
2,719 



Women Enrollees 



1976 
1977 
1978 
1979 
1980 



123 
535 
609 
640 
569 



123 
531 
542 
479 
386 



4 

67 
1 
3 



1976 
1977 
1978 
1979 
X980 



Women as Percentage of Total Enrollees 



3.9 
4.6 
5.9 
8.0 
8.6 



3.9 
4.9 
7.2 
10.1 
9^.8 



0.6 
2.4 
4.9 
6.7 



SOURCE t Bureau of Vocational, Technical, and Adult Education, West 
Virginia Department of Education. 
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Table 15 

Minority Enrollments in West Virginia Miner Orientation Courses, 

Fiscal Years 1976-1980 







Total 


Underground 


Surface 


Fiscal 
Year 


Number 


« of Total 
Enrollees 


• 

Number 


% of Total 
Enrollees 


Number 


% of Total 
Enrollees 


1976 


150 


4.7% 


150 


4.7% 






1977 


478 


4.1 


476 


4.4 


2 


0.3% 


1978 


349 


3.4 . 


343 


4.6 


6 


0.2 


1979 


199 


2.5 


170 


3.7 


29 


0.9 


1980 


166 


2.5 


131 


3.3 


35 


1.3 



SOURCE; Bureau of Vocational, Technical, and Adult Education, West Virginia 
Department of Education. 

^ Table 16 

Placement Rates in West Virginia Miner Orientation 
Program, Underground and Surface, Fiscal Years 1976-79 

(Placement as a percentage of course completions) 



Fiscal 
Year 


Total 


Underground 


Surface 


1976 


29.2 


29.2 




1977 


24.0 


23.7 


.28.2 


1978 


21.5 


18.2 


29.7 


1979 


21.2 


19.5 


23.5 


SOURCE: Bureau of 
Summary Table, 


Vocational, 
October 29, 


Technical, and Adult 
1979. 


Education, 






.32^ 
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Table 17 

Placement Rates in West Virginia Underground Mining 
Orientation Program, By Sex and Race, Fiscal Years 1977-79 





(Placements as a 


percentage of course 


completion) 




Fiscal 


Total, All 




Sex 


Race 


Year 


Enrollees 


Male 


Female 


White 


All Other 


1977 


23.7 


23.5 


26.5 


23.6 


24.3 


1978 


17.8 


17.8 


18.4 


18.2 


10.2 


1979 


19.3 


19.6 


16.3 


19.6 


9.9 



SOURCE; Bureau of Vocational, Technical, and Adult Education Report 
ME 0002-A. (Placement rates vary slightly from those shown for 
underground courses in table 16, due to minor differences in 
report coverage.) 
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A second contributing factor was a decision of a number of 
the State's largest coal companies to conduct their own 80- and 
40-hour orientation training, rather than to rely on the State's 
vocational education system. These companies apparently pre- 
ferred to control the selection of their own personnel; they 
also were uncertain that the graduates of the State program 
would be adequate, quantitatively and qualitatively, to meet 
these companies* anticipated hiring needs. In the past 2 years, 
however, the employment downturn and the availability of a large 
pool of unemployed, experienced miners have caused these com- 
panies to discontinue their courses, except for the postemploy- 
ment training required under the union contract. Nevertheless, 
the initial reliance of these larger companies, on their own 
orientation training courses clearly added to the oversupply of 
workers who qualified for coal miner apprenticeship certificates 
during this period. 

This poor placement record has been a cause of concern to 
vocational education officials and to industry spokesmen. In a' 
statement issued in March 1977, after the program had been in 
effect for about a year, the West Virginia Coal Association 
cited at least two reasons for the poor record: a slower-than- 
expected rc^te of hiring in the industry, and an alleged lack of 
qualification of many of the trainees for coal mining jobs. 
•Por a variety of reasons," the statement noted, *a significant 
number of the trainees completing the course are not ideally 
suited for employment." The association recommended that 
employers "prescreen") persons applying for the course for their 
hiring potential before those persons actually enrolled in the 
course — a procedure that was apparently adopted by a number of 
local school districts in the State, although it was officially 
discouraged at the State level. ^ 

Finally, vocational education officials have suggested that 
the reported placement statistics may signif^antly understate 
the total number of training course graduates who entered coal 
mining jobs because placement data include only trainees who 
entered mining jobs within 8 weeks after completing the course, 
even though the certif icatiort is valid for a full year.^ Un- 
fortunately, the absence of detailed statistics on "nonresponse* 
rates in the 8-week followups and the absence of longer-term 
followup surveys for these or other students completing 
vocational education courses have precluded assessment of the 
possible understatement of placement rates. 

Regular Vocational Education Courses 

Enrollment trends in coal mining training courses offered 
by the State's vocational schools as part of their regular 
curricula, as summarized in table 18, closely parallel those of 
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Table 18 



Enrollments 


in West Virginia Vocational 
By Student Category, Fiscal 


Education 
Years 1974 


Mining Courses, 
-80 


School 
Year Ending 


Total En- 
rollments* Secondary 


Post- 
secondary 


Adult 
Preparatory* 


1974 


243 162 


81 




1975 


901 — 546 


209 


146 


1976 


1,649 • 672 


228 


749 


1977 


1,551 671 


115 


765 


1978 


1,091 789 


* 93 


209 


1979 


744 627 


5 


112 


1980 


840 603 




237 


SOURCE: Bureau of Vocational, Technical, 
VE-0004. 


and Adult 


Education Report 


a. Excludes 


miner orientation courses. 
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the miner orientation training program. Participation in these 
courses peaked in fiscal year 1976^ when enrollments exceeded 
1^600 exclusive of those in mining orientation courses. Enroll- 
ments declined by abouc half ^ to an average level of about 800 
in fiscal years 1979 and 1980. This decline was concentrated 
in the postsecondary and adult preparatory course categories. 
At the secondary school levels the number of students in miner 
vocational courses has remained fairly stable since the 1975-76 
school year^ with an a\^erage annual enrollment of about 700, 

Placement statistics for persons completing^^these courses 
are based on the. number of trainees actually known to be avail- 
able for employment^ excluding those who continuing their 
education or who were not seeking work for other reasons, as 
well as trainees for whom data were not available. As shown in 
table the placement rates for secondary-school graduates 
have dropped steadily, from 69 percent in the school year ending 
1974 to 41 percent in 1979, the last year for which placement 
data are available. The placement rates for persons completing 
the adult preparatory courses, such as "Miner I," have declined 
, even more rapidly, with the exception of the school year ending 
1979, which is based on a small number of course completions. 

The placement data by course category (table 20) indicate 
that graduates of the maintenance training courses, as well as 
graduates of the shorter courses in equipment operation, have 
shared in this decline. 

In interpreting these placement rates, one shouldl note that 
under existing reporting procedures, a placement in an un- 
skilled, entry-level mining job is defined as training-related 
even though the trainee may have completed 2 years of special- 
ised training in a specific mining occupation, such as mine 
machinery repair or mine electricity. This definition stems 
from ^prevailing practice in the industry, reinforced by union 
contract provisions and certification requirements in State 
mining laws, which provide that all newly hired miners, regard- 
less of prior training, must enter at th^ bottom rung of the 
occupational ladder and must acquire specified underground 
mining experience and on-the-job training before being eligible 
for assignment to more skilled occupations. Thus, in West 
Virginia, 3 years of experience in underground mine electrical 
work or closely related work are required, in addition to other 
qualifications, before a worker can be a "certified* mine 
electrician. Moreover, under the UMVJA contract, eligibility 
for assignment to mine electrican work in a helper or trainee 
status is subject to strict job-bidding procedures, with 
selection based primarily on seniority. Thus, although trainees 
who have completed a 1,000-hour vocational school program in 
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Table 19 



Placement Experience in West Virginia Miner Vocational 
Education Programsr By Student Category, 1974, 1976-79 











Employed 


in Coal Mining 


School 
Year Ending 


Student 
Category 


Course 
Completions 


Available 
for Placement^ 


Number 


Percentage of 
Available 


1974 


Secondary 
Postsecondary 
TOTAL 


48 
162 
210 


42 
152 
194 


29 
133 
l62 


69.0 
87.5 
83.5: 

w 


1976 


Secondary 
Postsecondary 
Adult prep. 
TOTAL 


200 
377 
560 
1,137 


185 
277 
504 
966 


101 
208 
365 
674 


54.6 
75.1 
72..4 
69.8 


1977 

ft 


Secondary 
Postsecondary 
Adult prep. 
TOTAL 


224 
9 

763 
99 f 


194 

9 

375 
578 

X 


103 
7 

188 
298 


53.1 
b 

50.1 
51.6 


1978 


Secondary 
Postsecondary 
Adult prep. 
TOTAL 


235 
29 
160 
424 


162 
21 
90 

273 


73 
4 
33 
110 


45.1 

b 

36.7 

4o.3 


1979 


Secondary 
Postsecondary 
Adult prep. 
TOTAL 


273 
1 
65 
339 


193 

62 
255 


79 

44 

123 


40.9 

71.0 
48.2 



SOURCE: Bureau of Vocatiqnal, Technical, and Adult Education Report 
VE-OOIB. 

^* Excludes students whose status is unknown, as well as those 
not available for placemen^ because of continuing education 
or other reasons. 

b. Percenta<je not statistically significant. 
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Table 20 

Placement Rates in West Virginia Miner Vocational 
Education Program, By Course Category 

(Placements as a percentage of available course graduates) 



Year Ending 


Total 


Courses 


General Minincx 
and Other Courses 


1974 


83.5 


83.7 




1976 


69.8 


63.9 


73.1 


1977 


51.6 


55.6 


43.7 


1978 


4q.3 


47.2 


25.9 


1979 


48.2 


38.3 


65. 6^ 



SOURCE ; Bureau of Vocational, Technical, and Adult Education, West 
Virginia Department of Education. 

a. Relatively high placement rate due to report of 100 percent 
placement in one adult course. 
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mine electricity or mine maintenance may ^ave already acquired 
much of the basic knowledge and skills needed for working in 
that occupation, they may still be required to spend consider- 
able time in unskilled labor. Moreover, the trainees are not 
necessarily assured of an opportunity for assignment to the area 
of their vocational training even at a "helper" or "trainee" 
level. 

These constraints obviously prompt questions about the cost 
effectiveness of publicly financed preemployment training for 
specialized mining skills, as compared with the provision of 
training (whether through inservice or school courses) only to 
persons who ha^ve prior mining experience and who are in a 
position to directly use the training in their jobs. In the 
course of our study, this question was posed to vocational 
education administrators at the State and local levels, and to 
industry and labor spokesmen. Several justifications for 
continuation of such occupational programs have been advanced: 

1. Employers are likely to give hiring preference to 
applicants who have completed a mining vocational training 
course over applicants without such training. George Pudlo, 
training director of Consolidation Coal Company, the industry's 
largest employer, has stated, for example, that the graduates 
of West Virginia's maintenance training courses whom his com- 
pany hired have proved to be among the best of his company's 
mechanics; Pudlo strongly supports this program. He and other 
industry representatives have noted, however, that preemployment 
training did not take the place of the more specific, intensive 
training offered by coal operators, a major portion of which 
consists of supervised on-the-job training under actual 
operating conditions. 

2. A second justification- for these training programs 
relates to the needs of smaller companies that are not in a 
position to conduct systematic, inhouse training to meet their 
skilled personnel needs. Although no systematic data on 
characteristics of companies hiring vocational school graduates 
were available, some of the local vocational center directors 
interviewed in the course of our study suggested that their 
graduates were more likely to be placed in these smaller 
companies than in the larger ones. The director of one of 
these centers that is located in a county containing mainly 
smaller, nonunion mining operations commented that these local 
companies directly assignee graduates of the school's mine 
maintenance course to the position of mine mechanics helper, 
rather than to less-skilled, entry-level jobs. Their strong 
support of the program was further illustrated by the fa^ that 
these local employers had contributed $75,000 for the 
construction of a mine facility at the vocational school. 



Although generally jwppoctive of their coal miner training 
programs, State vocational e(3ucation officials have recognized 
the limitations of programs geared too narrowly to the needs of 
a specific industry, such as coal mining, in view of its past 
wide fluctuations and its uncertain short-term employment 
prospect's. For this reason, the current curriculum of the mine 
maintenance (cluster) ^course, which accounted for nearly one- 
half' of secondary-school enrollments in miner training programs 
' in the 1979-80 school year, is being broadened. The course 
title has been changed to "Industrial Equipment Maintenance," 
and the training will be applicable to a wider range of heavy 
industrial equipment. 

CETA Training 

The CETA' training program in mining skills is performed by 
the State's vocational education system under contract with the 
Employment and Training Division (the State agency responsible 
for allocation of CETA funds). Two courses, the General Miner 
Course (Miner I) and a course in mine machinery mechanics, have 
accounted for most of these CETA enrollments in ^he pa&t 4 
years. As shown in table 21, the placement trend for CETA 
enrollees completing these courses has closely paralleled that 
of regular vocational education. 

The State's employment security offices, rather than the 
local schools, collect placement data on CETA trainees; the 
data include information on some trainees who obtained mining 
jobs even though they did not complete the courses. The place- 
ment rates proved very satisfactory in the initial 2 years of 
the program, fiscal y^ars 1975 and 1976, but the rates declined 
rapidly to 44 percent in .fiscal year 1978, 38 percent in fiscal 
year 1979, and 28 percent in fiscal year 1980. Because of the 
rise in coal miner unemployment and the resulting decline in 
placements, the Employment and Training Division decided to 
discontinue this training as of fiscal year 1981. 

Mining Technology Courses 

The West Virginia Board of Regents, which administers the 
State's public higher educational institutions, has maintained 
records of enrollments and graduations for the past several 
years (table 13), but began to compile systematic data on place- 
ment experience only in the 1978-79 school year. Enrollments 
in these courses, which include a large* proportion of part-time 
students, apparently peaked in the 1978-79 school year and 
declined sharply the next year. Of the 122 graduates who 
received mining technology degrees in 1978-79, postgraduation 
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Table 21 

Placement Experience in West Virginia 
CETA Miner Training Programs, Fiscal Years 1975-80. 

t - 



Fiscal 
Year Ending 


Comoleted 
Training 


placed* 

Number 


Percentage 


1975 


901 


700. 


77.7% 


1976 


257 


248 


96.5 


1977 


974 


666 


68.1 


1978 


915 


444 


48.5 


1979 


372 


142 


38.2 


1980 


244 


69 


28.3 



SOURCE : Einployraent and Training Division^ Governbr's Office of 
Economic and Conununity Development, West Virginia, 

a. Placements ihclude some trainees who obtained jobs prior to 
completion of CETA course, thus accounting for high placement 
rate in fiscal year 1976. 
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status was unknown for 55 graduates, while 23 more were con- 
tinuing their education. . OfTthe remaining 45 graduates, 30-, or 
two-thirds, reported employment in positions related to their 
training* 

This very limited sample of placement experience for recent 
mine technology graduates is clearly an inadequate basis for 
evaluating the program's performance* There is, however, con- 
siderable collateral evidence that mining tecJi|iology programs, 
too, have experienced problems in finding apt>ropriate job 
opportunities for their graduates in the coal industry of West 
Virginia or in adjacent coal mining States. These difficulties 
are illustrated by a recent communication to us from a 
coordinator of mining training programs at Pennsylvania State 
University: 

Our main problem at present is the lack of a 
significant growth in the mining industry. 
Pennsylvania State University initiated Mining 
Technology long before it became popular to do so. 
in the meantime, approximately 40 other schools in 
the United States. have started these programs, and 
have simply flooded the market with this type of 
graduate. If the industry were growing signifi- 
cantly each year, this would be no problem. How- 
ever, the promise of the growth in the industry 
has simply not taken place to date. Thus a sig- 
nificant number of our graduates in the last two 
years have not found jobs in the mining industry. 
As a result, our enrollment has suffered and the 
potential of this type of graduate in the future 
is somewhat in doubt. 

Data Limitations 

A recent brochure issued by the West Virginia Bureau of 
Vocational, Technical, and Adult Education proudly proclaims 
some of the overall accomplishments of the West Virginia 
vocational education system, which now enrolls more than 60 
percent of the State's secondary school students: 

o "Nearly everyone who completes a vocational program 
finds employment. 

o People receive education for a career, not just a job, 
enabling them to li?e flexible in a changing economy. 

o Vocational curriculum is planned around the needs of 
business, industry, and students." 



In our review of the available data with respect to voca- 
tional education for raining skills, not all these claiws could 
be verified equally well. The only statistical data currently 
available for this purpose are those based on the short-term 
followup surveys of student placements and administered for 
several years by the vocational education system and by CETA, 
^and which have only recently been certified by the Board of 
Regents with respect to schools under its jurisdiction. These 
data suffer from several technical limitations: 

o sizable "status unknown" rates in some program 

categories reduce the statistical reliability of the 
reported rates. 

o variations in the followup period since initiation of 
these surveys limit the comparability of the data over 
a period of years. 

o Subjective definitions of "training-related" 

employment, either by respondent or by the person 
administering the survey, limit usefulness of the data. 

Systematic evaluation of the ef f f ectivenes^ of miner 
vocational programs in relation to stated objectives was 
particularly stymied by the absence of any of the following 
types of data: 

o Information on the characteristics of jobs obtained by 
course graduates (earnings, occupation, size of firm) 
and on placement rates, by characteristics of trainees. 

o Longer-term followup data to permit systematic com- 
parisons of advancement rates, and mobility, of 
trainees as compared to other entrants into coal 
mining jobs. Such mirveys liave been repeatedly recom- 
mended by the State Advisory Council on Vocational 
Education but have never been executed apparently 
because of the difficulty of executing such surveys 
through the availabl% administrative machinery. H 

o Lack of any systematic followup surveys of employer 

satisfaction with the training received by vocational 
school graduates whom they employ. 

These and other limitations are, of course, not unique to data 
on miner vocational education or to the State of West Virginia, 
but are still genetally applicable to the systejn as a whole, as 
noted by Arthur Lee, in his paper on the Vocational Education 
Data Base, prepared for the National Institute of Education's 
Vocational Education Study. 12 
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Chapter 4 

Imp lications for Vocational Education Planning 

Despite the limitations of the available statistical indi- 
catorsr the experience of the West Virginia vocational ^education 
system with training for coal wining occupations provides a 
classic illustration of the "cobweb" effect — that is, the over- 
response of educational institutions to the perceived demand for 
skilled personnel in a specific industry or occupation. The 
resurgence of coal industry employment at the beginning of the 
1970 •s^ combined with the demands generated by the new mine 
safety legislation, generated a quick response by the educa- 
tional system. Assisted by an infusion of local. State, and 
Federal funds, a new training infrastructure to meet the needs 
of this key industry was created within a few years. High 
placement rates of the first vocational education graduates and 
extensive publicity about the glowing career prospects in this 
revitalized industry contributed to the "boom" psychology, as 
illustrated by the large backlog of applicants for the short 
miner orientation training course. Yet, almost as suddenly, 
this training boom was followed by a training "bust," as 
evidenced by plummeting placement rates, sharply reduced 
enrollments, and the complete halt of CETA funding for coal 
miner training courses. 

Although comprehensive data on costs per trainee for mine 
vocational education courses are not available, it will be 
evident that the cumulative costs of excessive training, in 
relation to industry's- demand for course graduates, have been 
sizable. Probably equally significant are the "opportunity 
costs" to the trainees, who devoted periods of time ranging 
from as little as a week to as much as 2 years to specialized 
training for mining jobs that did not materialize. 

Our review of the record and discussions with the State's 
vocational education officials demonstrate that there is no 
single convenient scapegoat for this poor recent performance. 
Prom the perspective of the State's vocational education and 
CBTA planners, the most obvious causal factor wasjthe failure 
of the West Virginia coal mining industry to livemip to its own 
optimistic employment and hiring expectations. Other observers 
however, have criticized the vocational education system for 
failing to cut back its miner training programs when it became 
apparent, for example, that placement rates in some courses 
such as miner orientation training were disappointingly low. 

From the standpoint of vocational education planners, this 
experience (1) highlights some of the limitations of the labor 
market data available at the State and local levels, and C2) 
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raises the broader issue of the extent to which the system 
should attempt to target its training to meet the specific 
needs of a particular industry. These points are discussed in 
the next section. 

* 

Labor Market Data 

The initiation of miner safety orientation training courses 
on a statewide basis in early 1976 illustrates the reliance of 
vocational education planners on detailed labor market data, 
including estimates of current and future hiring needs by occu- 
pation. Specifically, planners needed information on the number 
of new, inexperienced miners that the State's underground and 
surface mining industries would be hiring each year over the 
next several years. In the absence of data on current or pro- 
jected hiring of new coal miners from any government agency in 
the State, planners relied on the results of a special survey 
conducted by the West Virginia Coal Association, in which com- 
panies were asked to project their requirements for the next 5 
years. This su rvey , as noted in chapter 3, provided a realistic 
picture of the^^thoustry's current, or recent, hiring require- 
ments, but proved quite unrealistic as a projection of future 
needs. This Experience is in fact, fairly typical of such 
projections; hence, manpower analysts generally discount the 
employer survey as a useful means of forecasting manpower 
requirements, except for short periods of a few months ahead. 1 

Unforturrabely, the longer-term forecasting record for the 
mining industry, based on alternative approaches, has not proved 
any more encouraging. We examined two projections of coal 
industry employment for West Virginia issued by the West 
Virginia Department of Employment Security in the past decade. 
The first, published in Februafy 1972, forecast that the State's 
coal output in 1980 wopld range between 210 million and 310 
million tons and thaf^roployment would r^^nge from 60,000 to 
86,000 in 1980. ^ The second projection, released in March 
1977, forecast an employment level of about 65,000 in the 
State's mining industry in 1980, based on our interpolation 
between the 1974 base year and 1985. ^ Our own recent esti- 
mates indicate very little net change in coal mining employment 
for the Appalachian region, ^ including West Virginia, between 
1977 and 1985. ^ It is much' too soon to eisaeaa whether our 
forecast will prove any more reliable than the others we have 
cited. 

The generally poor record of recent employment forecasts 
for the coal industry can be attribut.ed in part to the wide 
fluctuation in labor productivity, a variable which, in earlier 
periods, could have been forecast with some assurance based on 
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longer-term growth trends. The poor record illustrates a rabre 
fundamental problem in using available manpower projections for 
vocmtional education planning. The "track record" of such pro- 
jections for specific occupations and industries has been poor, 
nationally; it has been somewhat more satisfactory for major 
occupations or industry groups. The further disaggregation of 
detailed occupational employment projections by State or area, 
under procedures now recommended by the Bureau of Labor 
Statistics, inevitably increases the error rate in these pro- 
jections. Yet agencies like the State Occupational Information 
Committee devote a considerable portion of their current effort 
to compiling these data. 

We believe this effort might be more productively expanded 
in development of current data on occupational turnover, 
including estimates of new entries to, and separations from, 
various occupations and industries. If data like these had 
been available in West Virginia, they could have provided a 
better base for estimating future coal miner training require- 
ments than did data based on projections of requirements. 

Training Supply 

Under current West Virginia vocational education proce- 
dures, local administrators are responsible for coordinating 
their own training plans with other sources of training in the 
community, including community colleges, private schools, and 
industry. We are not in a position Co assess the extent to 
which this coordination takes place or the extent to which the 
coordination is actually reflected in the overall vocational 
education plan. In the area of coal mining training, a special 
advisory committee, including training officials of major coal 
companies, provides one means of obtaining* this information at 
the State level. Vocational education planners apparently made 
little or no allowance for the fact that a number of major com- 
panies were already providing miner orientation training to 
their own applicants for mining jobs, thus contributing to the 
oversupply of these apprentice-trainees and reducing the place- ^ 
raent opportunities for persons completing the vocational educa- ▼ 
tion courses. 

The second major limitation of the existing data base for 
vocational education planning, therefore, is a lack of 
comprehensive data on the number of persons completing training 
for entry into various occupations, including those trained by 
private industry as well as in the educational system. Based 
on our recent experience in surveying industry training 
programs, these data are difficult and costly to collect, and 
may not be reliable. 
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The limitations of data on both demand and supply of trained 
personnel are not likely to be remedied in the near future, par- 
ticularly under current fiscal constraints. As a resuJL|^ the 
most useful 'market data' available to vocational educators may 
be the feedback based on their own placement reports. The sit- 
uation highlights the need, however, to increase the reliability 
and scope of the reporting system, as was discussed at the end 
of chapter 3. 

Broadening the Scope of Vocational Training . 

The bobm-and-bust experience of the coal industry — plus our ^ 
inability to forecast these trends — provides a strong case for 
avoiding narrow, industry-specific criteria in development of 
vocational education curricula and programs. With considerable 
foresight, the State's Advisory Council on Vocational Education, 
when it recommended an expansion of mining-related programs in 
1972, also emphas^ized the need for a flexible t^raining approach: 

A valid mining-related occupational training program 
* should take into consideration a flexible training 
program designed to provide the worker with basic 
skills that may be applicable to other industries 
besides mining. If a major mining slump materi- 
alizes, these workers will have the opportunity to 
stiift to other maintenance positions not wholly 
unrelated to the mining industry. ^ 

It is noteworthy that the state's vocational education 
planners, nearly 10 years later, are moving precisely in this 
direction as they redesign their maintenance training program. 
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ments'^ I.E.E.E. Manpower Monograph, New York, 1974, p. 2-2. 

2. West Virginia Department of Employment Security, Coal 
Outlook to 1980 ^ RS Series No. 123, February 1972, p. 8. 

3. West Virginia Department of Employment Security, Pro- 
jections to 1985, Industry and Occupation , March 1977, 
Table 1. ^ \ 

4. Harold Wool and John B. Ostbo, The Labor Outlook for the 
Bituminous Coal Mining Industry , Palo Alto, California: 
Electric Power Research Institute (EA-1477) August 1980, 
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5. West Virginia Advisory Council on Vocational Education, 
Third Annual Evaluation Report , 1972, p. 31. 
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THE CETA/VOCATIONAL EDUCATION WORKING RELATIONSHIP; 
A STATUS REPORT ON THE PERCEPTIONS OP CETA 
AND VOCATIONAL EDUCATION ADMINISTRATORS 

Section 1 

Introduction 

The CETA Amendments of 1978 carry forward the statement of 
purpose contained in the original act: the provision of job 
training and employment opportunities for economically disadvan- 
taged/ unemployed, or underemployed persons. In addition, the 
amendments expand upon this purpose, stressing the importance 
of coordinated service delivery: . ^ ^ 

"It is further the purpose of this Act to provide for 
the maximum feasible coordination of plans, programs, 
and activities under this Act with economic devel- 
opment, community development, and related activities, 
such as vocational education, vocational rehabilita- 
tion, public assistance, self-employment training, and 
social service programs. ' 

This expanded CETA purpose introduces the coordination 
requirements that appear throughout the act« Coordination with 
vocational education is prominent among these requirements. 

Title V of the 1978 act describes the National Commission 
for Employment Policy. The Commission examines broad issues of 
development, coordination^ and administration of employment and 
training programs, and advises the President and the Congress 
on national einployment and training issues. This Commission 
serves as the CETA counterpart to the National Advisory Council 
on Vocational Education. 

One of the 10 designated functions of the Commission is to 

"identify, after consultation with the National Advi- 
sory Council on Vocational Education, the employment 
and training and vocational education needs of the 
Nation and assess the extent to which employment and 
training, vocational education, vocational rehabilita- 
tion, and other 'programs assisted under this and relat- 
ed Acts represent a consistent, integrated, and coor- 
dinated approach to meeting such needs." 

In carrying out this function, and in anticipation of the 
fiscal year (FY) 1982 reauthorization of both the Comprehensive 
Employment and Training Act, and the Vocational Education Act, 
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the Commission asked the U.S. Conference of Mayors to assemble 
information on the current status of CETA and vocational educa- 
tion coordination across the country. The results of that 
information collection effort^ contained in this report^ indi- 
cate that public vocational education programs have played a 
major role in the provision of skill tr^iining for CETA clients^ 
and that CETA administrators consider the quality of the 
training provided to be relatively high. While CETA 
adininistratctes held a generally positive view of the CETA- 
vocational education relationship^ the view held by vocational 
education administrators was more positive in many respects. 
Almost -all vocational educators contacted said that they would 
like an expanded working relationship with CETA. With regard 
'to future CETA- and vocational education legislation, the two 
groups of administrators called for the alignment of CETA and 
vocational education funding cycles to, eliminate the problems 
as;^ciated with the current funding cycle mismatch, for 
increased flexibility in developing, operating, and funding 
joint programs, for simplification of adminis^trative require- 
ments associated with joint programming, and for continued 
efforts to eliminate duplication of services and to' increase 
sharing of resources. CETA administrators believed that, for 
CETA and vocational education coordinatipn to be improved, 
coordination activities must be mandated in both pieces of 
legislation. 

Objectives 

The overall objective of this effort was to assess the 
status of CETA and vocational education coordination, based on 
the perceptions of the CETA and vocational education admin- 
istrators who have been engaged in collaborative working rela- 
tionships. - Because publicly funded vocational education pro- 
grams represent the major sources of occupational training in 
most communities across the country, such collaborative rela- 
tionships can be expected to exist within almost all CETA prime 
sponsor jurisdictions.- 

Within this overall objective, specific objectives were the 
analyses of both CETA and . vocational j^dministrators • perceptions 
to 'determine the following: 

1. How the CETA Amendments of 1978 have affected the coor- 
dination of CETA and vocational education planning and opera- 
tions; 

2. To what extent services other than skill training are 
provided to CETA clients by vocational education programs; 
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3. To what extent CETA funds other than vocational educa- 
tion set-asides are used to procure vocational education ser- 
vices from the public school system; 

*«. How performance of vocational education programs com- 
pares to performance of other service deliverers, in terms of 
compliance and participant outcomes;, and 

5. What requirements and mechanisms for coordination should 
be included in the reauthorized versions of both the Compre- 
hensive Employment and Training Act and the Vocational Educa- 
tional Act. 



Information need 
effort was obtained 
with selected CETA a 
25-percent stratifie 
drawn. The current 
by the 10 Department 
region. Within each 
type — city, county, 
and were drawn on a 
in each State. (The 
trated Employment Pr 



Approach 

ed to meet the specific objectives of this 
through individual telephone interviews 
nd vocational education administrators. A 
d random sample of CETA prime sponsors was 
universe of 481 prime sponsors was arrayed 
of Labor regions, and by State within each 
State, the prime sponsors were arrayed by 
consortium, balance of State, and other — 
random basis in proportion to theI1hT>resence 

"other" category consisted of two Concen- 
ogram agencies. ) 



The 120 prime sponsors selected were distributed, by region 
and Jtype, as follows. 



DEPARTMENT OF 
LABOR REGION: 



II III IV V VI VII VIII IX X 



PRIME SPONSOR TYPE: 

City 1 5 2 2 4 1 1 - 4 1 

County 1 8 7 8 12 3 136 2 

Consortium 2 2 3 6 8 6 2 11 1 

Balance of State.. 2112111 221 

Other - - 

For each selected prime sponsor, a telephone contact was 
made during the month of May 1981 with the CETA director or 
other administrator having direct responsibility for imple- 
menting and maintaining the working relationship with the voca- 
tional education program(s) in the prime sponsor jurisdiction. 
In this telephone contact, specific information was obtained to 
address each of the five specific objectives listed above. 
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Also obtained was the name of the vocational education 
administrator with whom t^e CETA administrator cooperated most 
closely on program planning or operation. These administrators 
were then contacted by telephone to obtain their perceptions of 
the CETA and vocational education relationship. Most of the 
specific information items sought from CETA administrators was 
also sought from the vocational educators. Contacts were made 
with administrators associated with local school systems, com- 
munity colleges, skill centers, vocational-technical institutes 
and colleges, State departments of education, and other agencies 
(e.g., BOCES in New York State). Types of agencies and institu- 
tions identified by types of prime sponsors are illustrated as 
follows: 

AGENCY/INSTITUTION School Commun. Skill Voc./Tech. State Other 
TYPE: District College Center School Dept. 

PRIME SPONSOR TYPE: 

City 

County 

Consortium 

Balance of State. . 
Other 



Although 120 prime sponsors were contacted and asked to 
identify vocational administrators, only 110 of* these adminis- 
trators were contacjted. In several cases, the same adminis- 
trator was identified by more than one prime sponsor. In other 
cases, the vocational administrators could not be located or 
could not provide information requested prior to the end of the 
information collection phase of the study. 

Organization of Repott 

Section 2 of this report analyzes prime sponsor perceptions 
of the CETA- vocational education working relationship, and prime 
sponsor recommendations for changes in CETA and vocational educa- 
tion legislation to improve coordination. Section 3 contains 
the analysis of vocational educator perceptions of the working 
relationship and their recoinmendations for legislative changes 
to injiprove coordination. Section 4 compares the perqeptions of 
the CETA adttiinistrators and the vocational administrators, sum- 
marizes the legislative recommendations conmion to both groups, 
and describes the overall perceptions of both groups in regard 
to the CETA-vocational education relationship. 



10 2 2 3 4 - 

.10 10 2 15 5 5 

9 5 2 5 3 1 

- - 15 - 
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Appendix A summarizes counts of prime sponsors providing 
information for the study; appendix B summarizes counts of voca- 
tional educators who provided information. The counts contained 
in these appendixes were the bases for the analyses contained in 
sections 2, 3, and 4, It should be noted that the percentages 
reported in the analyses of perceptions contained in sections 
"2, 3, and 4 are based on counts of the CETA and vocational 
administrators who provided information for each individual 
inforiiiation item; these percentages do not use a base of 120 
prime sponsors for each item in section 2 or a base of 110 voca- 
tional educators for each item in section 3. In most cases 
there are minor variations from one item to another in the num- 
ber of CETA or vocational administrators providing information. 

Section 2 

prime Sponsors* Perceptions 
of the CETA Vocational Education Relationship 

Working Relationship Following the CETA Amendments of 1978 

P.erceptions of increased planning activity and increased 
use of vocational education programs in service delivery were 
sought as an indication of the effect of the 1978 CETA amend- 
ments on CETA-vocational education working telationships across 
the country. Views of prime sponsor staff were sought on three 
indicators following the implementation of the 1978 amendments: 

1. ^he iTivolvenient of vocational educators in CETA planning 
activities, 

2. The role of prime sponsor staff in vocational education 
planning activity, and 

3. The leviel of use of vocational education programs by 
prime sponsors. 

More than half (56 percent) of the CETA prime sponsors con- * 
tacted said that since the amendments went into effect, there 
has been greater involvement of vocational educators in their 
CETA planning activities. In most cases, this increased activ- 
ity took the form of increased involvement of vocational educa- 
tors in Prime Sponsor planning Council . activity . some commented 
that the increased activity would have come about regardless of 
the 1978 amendments; they believed that it would have occurred 
with the passage of time, as CETA and vocational education staff 
gained experience in. working together. 
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Almost one out of four persons contacted offered a positive 
comment concerning their relationship with vocational educators, 
or noted that, while the Involvement of vocational educators 
had not Increased for them. It had always been satisfactory and 
did not need to Increase. Only one negative comment concerning 
vocational education Involvement In CETA planning <was recorded. 

The same number of prime sponsors who^ reported increased 
vocational education Involvement In their planning also reported 
that their Involvement in vocational education planning had 
Increased since the amendments went Into effect. It is not 
surprising to find .that as contacts between CETA and vocational 
education staff Increase In the context of CETA planning, those 
same contacts would result in a more active role for CETA staff 
on vocational education advisory councils and In other planning 
mechanisms. 

With regard to use of public vocational education programs 
for delivery of services to CETA clients, 62 percent of the 
prime sponsors contacted said that an increase had been exper- 
ienced since the 1978 amendments became effective. All but two 
of the remaining prime sponsors reported that their use of 
public vocational education had remained the same. Again, those 
Increasing their use of vocational education programs could not 
always credit the passage of the amendments for the increase; 
in some cases It was due simply ta the- availab±ltty ^ more 
space for C^TA clients In vocational programs. Nevertheless, 
there has been increased or stable use of vocational programs 
by 98 percent of tbe CETA prime sponsors contacted. 

Role of Vocational Education In CETA Service Delivery 

Prime sponsors contacted were asked for information on the 
extent to which public vocational education programs have been 
relied upon to provide skill training and other services to CETA 
clients, and the extent to which CETA training funds, specifi- 
cally title II funds, have been provided to vocational education 
institutions. Prime sponsors were asked to assess the following: 

o How public vocational education programs compared with 
other service deliverers In terms of the amount of 
money provided by prime sponsors to purchase skill 
training services, 

o Whether CETA title II funds In addition to the title 
II, section 204, vocational education set-aside funds 
were beln^ used to purchase services from vocational 
education institutions. 



ERIC 



318 3'45 



\ 



What percentage of title II £unds other than the sec- 
tion 204 funds were used to purchase services from 
vocational education. 

Whether services other than skill training were being 
purchased from vocational education. 

What percentage of title II funds for vocational educa- 
tion were used to purchase services other than skill 
training, and 

What percentage of title II funds for vocational educa- 
tion were used to pay training stipends and allowances 
for CETA clients* 

Over half (57 percent) of the CETA dcime sponsors contacted 
said that |)ublic vocational education pr&grams. received more 
CETA funds for skill training than did the other skill training 
providers in their areas. A few comiaented that this may have 
been due to the higher cost of the public vocational education 
programs. These comments wfre offset, however, by those indi- 
cating that public vocational education was less expensive than 
alternative skill trainers. Several comments indicated that 
public vocational programs received almost all title II 
training funds. 

Another 17 percent of the prime sponsors said that public 
vocational programs were funded at the same ibwel as other 
service deliverers in their areas. This means that three out 
of four prime sponsors are funding vocational education at a 
level that is at least the same as, and usually higher than, 
the level of other skill trainers such as community-based 
organizations and private schools. 

Only a few of the prime sponsors contacted were not using 
title II funds in addition to their section 204 vocational 
education funds to purchase services from public vocational 
institutions. Ninety-two percent of the prime sponsors were 
using additional title II funds for public vocational education 
services. A few spent 5 percent or less of these ^unds on 
vocational education; a few spent more than 75 percent of their 
title II funds. The prime sponsors* estimates indicate that an 
average of 27 percent of title II funds beyond section 204 funds 
were provided to public vocational education. 
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while skill training is the primary service purchased from 
vocational education pra^rams, almost half (47 percent) of the 
prime sponsors contacted ^aid that additional supportive ser- 
vices were also being purchased for CETA clients through voca- 
tional education programs. Services most often described were 
these: 

o Assessment/testing r 

o Counseling for various job-related purposes, 

o General educational development, 

o Basic education and skill development, 

o Remedial education, 

o Work experience activities, 

o Job development and placement, 

o Language training for persons whose English was 
liii\ited, and 

o ' Career planning. 

Prime sponsors were asked to estimate the percentage of all 
title II funds provided to vocational education that were used 
to purchase these services. As might be expected, estimates 
varied widely; the average expenditure reported for this purpose 
was 12.5 percent. 

Because training stipends and allowances for CETA clients 
enrolled in vocational "training represent ^a major investment 
for most prime sponsors, persons cpntacted were asked to take 
into consideration all title II funds provided to public voca- 
tional education, and to estimate the percentage of those funds 
used to pay stipends for CETA clients. One hundred of the prime 
sponsors contacted provided estimates; these estimates ranged 
from very small percentages to very high ones in cases in which 
prime sponsors were spending almost all of their title II voca- 
tional educatio#"f unds Cor ''client stipends and allowances. On 
the average,' however, prime^ sponsors spent about 43 percent of 
these funds for stipends and allowances. As a group, city prime 
sponsors spent the most (48 percent) for this purpose; county, 
balance-of -State, and consortium sponsors spent 41, 42, and 43 
percent, respectively. 
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Assessment of Vocational Education Performance 

Choice of service deliverers for CETA clients should be 
based in large measure on prime sponsor perceptions of the abil- 
ity of service deliverers to meet performance standards. To 
improve understanding of how public vocational education is 
vi'ewed in terms of *perf ormance, prime sponsors were asked to 
rate vocational education programs in comparison with other 
service deliverers they had used. Ratings were requested on 
five dimensions of performance: 

1. Quality of skill training, 

2. Quality of other services provided, 

3. Compliance with contracts or agreements, 

4. Program completion rates for CETA clients, and 

5. Job placement rates for CETA clients following 
training. 

Somewhat less th^n half of the prime sponsors contacted (48 
percent) rated public vocational education better than ot,her 
service deliverers in^ terms of quality of skill training. Most 
of the rest (43 percent) said that vocational education programs 
were the same as other service deliverers in the quality of 
skill training. 

Fewer prime sponsors felt that vocational education was 
better than other service deliverers in terms of the quality of 
other, nontraining, services. Thirty-five percent of the prime 
sponsors using vocational education institutions to provide 
these services indicated that these institutions performed 
better than other service deliverers. Almost half the prime 
sponsors (48 percent) felt that vocational education was about 
the same as other service deliverers in regard to other types 
of servicejs. Seventeen percent of the prime sponsors gave voca- 
tional education a low rating in this area. 

In terms of compliance with contracts, 42 percent of the 
prime sponsors, said that vocational education was better than 
other service deliverers. Exactly half the prime sponsors felt 
that vocational education was the same as others on contract 
compliance. 
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When asked about program completion rates for CETA clients 
and job placement rates following training, the majority of 
prime sponsors indicated again that vocational education per- 
formed at least as well as pthet servict^^^^^^ Jbut some 
lower ratings were given. In terms of program completions, fs 
percent of the prime sponsors said vocational education was 
better than others; another 44 percent said it was the same, 
while 18 percent said it was worse. In terms of job placement 
after training, 32 percent of the primes said vocational educa- 
tion was better than other service deliverers; another 45 per- 
cent said that it was about the same; 23 percent — less than one 
out of four — felt that vocational education was worse than other 
service deliverers on placement following training. 

To shed additional light on the placement situation, prime 
sponsors were asked whether they cooperated with vocational 
educators in job development and placement. A little less than 
half the prime sponsors contacted (47.5 percent) were working 
with vocational educators to place CETA clients. ' In the 
remaining cases, job development and placement were the sole 
responsibility of the prime sponsor, the vocational education 
program, or another agency. 7 

Mismatch of Funding Cycles 

Because programs' operated under CETA are funded on a Federal 
Government fiscal-year basis while public vocational education 
programs are forward-funded on a school-year basis, serious 
planning and coordination problems have been noted in reports 
on CETA and vocational education. To assess both the severity 
and effect of this mismatch, prime sponsors were asked whether 
the problem was serious enough to actually discourage their use 
of vocational education programs in public education systems. 

Ninety-one percent of the prime sponsors contacted stated 
that their problems with the mismatch of funding cycles did not 
discourage use of public vocational programs. Some said that 
good administrators could easily overcome the problems, or that 
the problems affected vocational educators much more than prime 
sponsors. Many stated, however, that although mismatch problems 
did discourage them from using Vocational education programs, 
the problems were serious and deserved attention. In general, 
consortium and balance-of-'State prime sponsors were more dis- 
couraged by the mismatch of funding cycles than were city and 
county primes. 
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Public School Support of CETA Clients 

Information was sought from prime sponsors on ways in which 
the public school systems in their aree^s were investing in the 
. CETA clients who were sent to them for skill training and other 
services. Both financial and nonfinancial indicators of support 
for CETA clients were sought. Prime sponsors asked for the 
following information: ^ 

o Were school system funds, being combined with CETA funds 
to provide additional services for CETA clients? 

o Had school systems with which they worked been awarding 
academic credit to CETA clients enrolled in vocational 
education programs? 

o What percentage of all clients enrolled in vocational 

education during the past year received academic^ credit 
for their vocational training? 

Slightly more than half the prime sponsors responding to 
these inquiries (51 percent) said that^ to their knowledge^ 
public school funds were being combined with CETA funds to serve 
CBTA clients. In many instances, CETA clients are exposed to 
all the services availai^le to regular vpcational students. In 
others, the school systems provide all instructional services, 
and CETA funds are used only for books and supplies. 

Almost three out of four prime sponsors (72 percent > said 
that the school systems with which they worked were awarding 
academic credit to CETA clients in vocational programs. Most 
prime sponsors provided estimates of the percentage of their 
clients that received academic credit from vocational programs 
during the past year. Thes6 fange<3 from some very low percent- 
axjes to very high, 100 percent in many cases. Overall, prime 
sponsors estimated that about half (49 percent) of their clients 
in vocational education programs received academic credit. 
Many prime sponsors noted that credit was available to all 
clients who successfully completed their vocational courses or 
programs. Other prime sponsors indicated that certificates of 
completion were awarded to clients in place of credit hours for 
special CETA courses or programs that were not operated as part 
of the regular curriculum at the vocational institutions 
involved. 

Assessment of Assistance Available from Other Organizations 

Because the movement of clients from training programs to 
employment in the private sector is a major goal of all CETA 
prime sponsors, and because all prime sponsors are called upon 
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to use and to coordinate all available community resources to 
accomplish this goal, information was sought from prime sponsors 
on the value of the job development and placement assistance 
that they had been receiving from certain other organizations 
in their areas. 

Inquiries were made regarding the activities of these 
groups: 

o The Private Industry Councils (PIC's), 
*o The Employment Service (ES) offices, 
o Organized labor groups. 

Prime sponsors were asked to rate the effectiveness of their 
Private Industry Councils in developing private sector job 
opportunities for igETA clients and vocational education students 
during the past year. Most prime sponsors (44 percent) said 
that their PIjC's were effective in the development of private 
sector jobs. Another 16 percent of the primes rated their 
PIC's "very effective* in this regard. However, the remaining 
prime sponsors (40 percent) said that their PIC*s txad been 
ineffective in developing jobs. Many of the prime sponsor 
comments concerning the PIC's'were quite negative. However, 
most comments indicated that ineffectiveness wa? attributable 
to the facjb that the PIC's had concentrated on activities other 
than job development. Many prime sponsors said that their 
pic's were now moving in this area, that they were improving, 
and that they had good potential. 

Prime sponsors were asked to rate the effectiveness of their 
area Employment Service offices in helping to match CETA clients 
and vocational education students with job opportunities in the 
private sector. Of the prime sponsors responding, 38.5 percent 
said that their ES offices had been effective; another 9 percent 
gave the Employment Service a rating of "very effective* in 
* helping to match clients and jobs. The majority of the prime 
sponsors contacted (over 52 percent), however, rated the Employ- 
ment Service as ineffective. Most of the comments offered by 
prime sponsors in regard to their Employment Service offices 
cited problems or limitations, or indicated that the Employment 
Service was simply not being used. A number of prime sponsors 
offered more positive comments, explaining that the poor economy 
in their areas had limited the effectiveness of the Employment 
Service offices, and that the Employment Service had been coop- 
erative and had worked well with them. 
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Prime sponsors were asked to rate the level of involvement 
of organized labor in their efforts to coordinate CETA, voca- 
tional education, and job opportunities in their communities. 
Almost 41 percent said that organized labor in their areas had 
been active, with representatives serving in many cases on Prime 
Sponsor Planning Councils and working on additional projects. 
Another 5 percent of the primes considered organized labor's 
involvement to be "very active." For the majority of the prime 
sponsors, the' involvement of labor in coordination efforts was 
given a low rating: More than 54 percent of the primes consid- 
ered labor to be inactive in this regard. Many commented that 
labor's involvement should go beyond minimal participatidn on 
CETA planning councils — that labor should do more. Others 
attributed the inactivity to lack of labor presence in their 
areas and lack of opportunities for labor to become involved. 
Many of the prime sponsor comments were positive, indicating 
Xhat relationships with unions had not been bad or were improv- 
ing. 

Legislative Changes to Improve Coordination 

The prime sponsors contacted wer^^ invited to suggest 
changes in the CETA-vocational education relationship that 
should be made in the reauthorized versions of both the 
Comprehensive Employment and Training Act and the Vocational 
Education Act. Prime sponsor staff members were invited to 
draw upon their experience in recommending changes to improve 
the future coordination of CETA and vocational education. ' 
About one-third of the primes responded to this invitation; 
most of these recommended that CETA and vocational education 
coordination is to be maintained and improved, coordination 
activities must be mandated in both pieces of legislation. 

Because CETA now stresses coordination, this recommendation 
applies chiefly to the Vocational Education Act. Prime sponsors 
believe that the vocational education legislation should contain 
the "teeth" needed to ensure that coordination will occur; many 
stated that the legislation should require a role for prime 
sponsor representatives. in vocational education planning mech- 
anisms» Clearly, the two pieces of legislation must contain 
corresponding language in regard to coordination 
responsibilities. 

In addition to this general call for stronger coordination 
language, the following recommendations were shared by many of 
the prime sponsors which responded: 

o Steps should be taken to minimize the problems created 
by the mismatch of CETA and vocational education 
funding cycles^ A provision for forward-funding of 
CETA training programs would be of great value. 



o The 6--percent set-aside of funds for vocational educa- 
tion, currently managed by the governors* offices and 
State education departments, should be provided 
directly to prime sponsors, to eliminate confusion and 
administrative costs.' 

o If the set-aside of CETA funds for vocational education 
continues to be administered at the State level, the 
administration of these funds should )ie simplified to 
the extent possible, and the roles of $tate and local 
vocational education perspnnel involved in the adminis- 
tration of the fund^ should be clarified. 

o The vocational education legislation should encourage 
greater flexibility in program planning, design, and 
operation at the local level. Vocational educators 
should be encouraged and helped to develop alternatives 
to traditional vocational education approaches, to 
better meet the needs of CETA clients. Operating open- 
entry, open-exit programs, and short-term programs on 
a 12"month basis is suggested. 

o Steps should be taken to eliminate the duplication of 

services that still exists. Both pieces of legislation 
should encourage greater exchange of information and 
sharing of facilities and services. 

o The vocational education legislation should encourage 
the matching of CETA funds with vocational education 
funds, to provide additional services, stipends, and 
the like. Incentives to encourage such matching should 
be considered. 

o The CETA legislation should ease the restrictions that 
have been placed on prime sponsors in regard to 
administration and funding of programs. 

o The CETA legislation should establish uniform eligibil- 
ity for participation across all programs. 

A few prime sponsors called for the consolidation of CETA 
and vocational education or for the combining of Federal funding 
and service delivery systems. \ These recoroinendations were offset 
by other prime sponsor recommendations that CETA and vocational 
education be kept separate, and that all training funds be pro- 
vided to either CETA or vocational education, to eliminate divi- 
sion of responsibility. 
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Summary of Pri^e sjponsor Information 

An item-by-item summary of the information provided by CETA 
prime sponsors contacted is contained in appendix A to this 
report. The matrix in the appendix contains the counts of prime 
sponjsors responding to each information item listed. 

Section 3 

Vocational Educators' Perceptions 
of the CETA Vocational Education Relationship 

Working Relationship Following The CETA Amendments of 1978 

Vocational educators' perceptions of increased CETA- 
vocational education planning activity and program activity 
were sought as an indication of the effect of the 1978 CETA 
amendments on CETA-vocational education working relationships. 
Their perceptions were sought on three indicators, following 
the implementation of the 1978 amendments: 

o The involvement of vocational educators in CETA plan- 
ning activities, ff^t 

o The role of prime sponsor staff in vocational education 
planning activity, and 

o The level of use of vocational education programs by 
prime sponsors. 

More than 81 percent of the vocational education adminis- 
trators contacted said that since the amendments went into 
effect, vocational educators have been much more involved in 
CETA planning activities. Almost all the remaining vocational 
educators indicated that while their involvement in C3TA plan- 
ning had not increased, neither had it decreased over the past 
couple of years. 

More than 69 percent of the vocational educators said that 
since the CETA amendments went into effect, CETA staff members 
have played a more active role in their vocational education 
planning activities. Here again, almost all the remaining voca- 
tional educators contacted said that neither an increase nor a 
decrease in CETA involvement had been observed. 

In regard to the level of involvement of public vocational 
education in the delivery of services to CETA clients, three 
out of four vocational educators stated that an increase had 
been experienced since the CETA amendments were initiated. 



Another 15 percent said that their level of involvement had 
remained the same over the past years. This means that/ for 
nine out 10 of the vocational educators contacted, service to 
CETA prime sponsors has been stable or increasing since the 
introduction of the amendments. 

Role of vocational Education in CETA Service Delivery 

Vocational educators' roles in CETA service delivery were 
examined in the context of both- current activity and expecta- ^ 
tions for the future. The vocational education administrators 
were asked to assess the following: 

o Whether the funds received from CETA represented' an 
important or significant part of their vocational 
education budgets, 

o Whether services other than skill training had been 
provided to CETA clients, and 

o Whether they wanted to expand their working relation- 
ship with the CETA prime sponsor by serving more 
clients, training in more areas, or providing more 
services. 

More than 72 percent of the vocational educator s contacted 
believed that the funds they received for services to CETA. 
clients represented , an important or significant part of their 
budgets. In many cases, the actual percentages of CETA funds 
contained in the vocational education budgets were small (10 
percent or less), but the administrators contacted nevertheless 
viewed the funds and the services provided with them as 
important parts of their operations — parts that they would not 
wish to give up. 

In the majority of cases, the vocational educators' esti- 
mates of the percentages of CETA funds contained in their bud- 
gets were higher. The percentages varied greatly, not only 
because the amounts of CETA funds provided by prime sponsors 
varied but also because the size and type 6f vocational programs 
varied. CETA funds represented an average of 24 percent of the 
budgets of all vocational education programs, institutes, com- 
munity colleges, and skill centers contacted. Administrators 
of^ programs serving city and consortium prime sponsors gave 
higher estimates than other administrators did. Prograirfs 
working with the balance-of-State prime sponsors reported the 
lowest budget percentages, averaging less than 10 percent. 
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Eighty-six percent of the vocational educators contacted 
said that they had been providing services other than skill 
training for their CETA prime sponsors. Many stated that CETA 
clients were offered the full range of services provided to all 
regular vocational education students. Almost all vocational 
educators offered examples of the nonskill training and ||Upport- 
ive services they provided, which, for the most part, paralleled 
those provided by the CETA prime sponsors contacted (as 
described earlier in this report): assessment/training, coun- 
seling for various job-related purposes, general education 
development, basic educaticn and skill development, language 
training for persons whose English was limited, and job devel- 
opment and placement. 

More than three out of four of the vocational educators 
contacted said that they cooperated with CETA prime sponsors in 
job development and placement efforts^ for CETA clients. All 
but a few of the vocational -educators contacted (96 percent) 
said that they would like to expand their working relationship 
with CETA.- .This figure probably offers the most straightforward 
assessment of the perception that vocational educators holc^ of 
the CETA program and its potential. 

Mismatch of Funding Cycles 

Because serious planning and coprdination problems have 
been attributed to the mismatch between CETA's Federal fiscal- 
year budgeting and the public schools' need to forward-fund 
programs on a sehool-year basis, vocational educators were asked 
whether, in their personal experience, the mismatch problems 
were serious enough to discourage them from working with the 
CETA prime sponsor(s) in their area. Eighty-nine percent of 
the vocational educators stated that the problems did not^is- 
courage them. Based on the comments of many of the persons 
contacted, however, it was clear that they consider the 
problems to be serious, and would welcome a sblution to the 
mismatch problera in general. 

Public School Support ot" CETA Clients 

Vocational educators were asked about the financial and 
nonfinancial ways in which their institutions or their school 
systems were investing in the CETA clients being sent to them. ^ 
The vocational administrators were asked for the following 
information: 

o Were school system funds being combined with CETA funds 
to provide additional services to CETA clients? 
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o Had they been awarding academic credit to CETA clients 
enrolled in vocational education programs? 

o What percentage of all clients enrolled in vocational 
education during the past year received academic credit 
for their vocational training? 

Sixty-nine percent of the vocational educators contacted 
said that public school funds were being combiin^d with CETA 
funds. Most of the public schools' investments in CETA clients 
fell into three general categories: 

o Indirect, in-kind contribution of facilities, equip- 
ment, and related costs; 

o Support of skill training programs, including curri- 
culum services, teachers' salaries, and other instruc- 
tional costs; 

o Support .of nonskill training services (as described 
earlier in this report), including counseling, basic 
education, and language training. 

•* , 

Several vocational educators said. that they used the vocational 
education fund earmarked for disadvantaged and handicapped 
students to provide services to CETA clients. 

Two out of three of the vocational administrators contacted 
said that their institutions or school systems were awarding 
academic credit to CETA clients enrolled in their programs. 
Estimates of the percentages of CETA client enrollees who 
received academic credit during the previous year varied widely, 
from very low to very high percentages, 100 percent in many 
cases. Across all vocational education programs for which esti- 
mates were given, about -two out of three CETA clients received 
academic credit for their training. Many vocational educators 
reported that CETA clients did not qualify under State law for 
academic credit, that certificates of completion were awarded 
to their students in place of academic credit, or that no 
academic credit was awarded to any student enrolled in their 
programs. 

Assessment of Assistance Available from Other Organizations 

Because vocational education programs and institutes are so 
often responsible for job development and placement for CETA 
clients in addition to other disadvantaged students in regular 
vocational programs, vocational educators were asked for their 
perceptions of the value of the job development and placement 
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assistance that they had been receiving from other organizations 
operating in their areas. Inquiries were made regarding the 
activities of the following groups: 

o The Private Industry Councils (PIC's), 

o The Employment Service (ES) offices, 

o organized labor groups. 

Vocational educators were asked to rate the effectiveness 
of the Private Industry Councilsl*^ in developing private sector 
job opportunities for CETA clients and vocational ediffcation 
students during the past year. The majority of the vocational 
educators who responded (56.5 percent) said that the PIC's were 
effective in developing private sector jobs for clients tnd 
students. In addition, more than 17 percent gave their PIC's a 
rating of "very effective" in developing job opportunities. 
About one out of four respondents (26 percent) said that their 
PIC's had been ineffective in this regard. A few of the com- 
ments concerning the PIC's were negative, but most qualified 
the lower ratings that were given by explaining that their PIC s 
was Just getting started, that unemployment in the area was 
high, and that PIC performance was getting better. About 16 
percent of the vocational educators contacted did not know 
enough abput PIC operations to comment. 

Vocational educators were asked to rate the effectiveness 
of their area Employment Service offices in helping to match 
CETA clients and vocational education students with job 
opportunities in the private sector. Sixty-three percent of 
the vocational educators responding said that the Employment 
Service had been "effective" in matching clients and students 
with jobs. Another 10 percent said that the ES offices had 
been "very effective" in doing this. More than one out of ^f our 
(27 percent) rated the Employment Service as "ineffective." A 
few vocational educators commented on the ES operations, indi- 
cating that the offices Were understaffed, that they were 
dealing only with low-3*ill jobs, and that their placement 
activity was not timely. A few comments indicated that the ES 
offices had tried to be cooperative but had not always succeed- 
ed. Again, about 16 percent of the vocational educators con- 
tacted did not know enough about the ES operations to comment. 

Vocational educators were asked to rate the level of involve- 
ment of ortjanized labor in efforts to coordinate CETA, voca- 
tional education, and job opportunities in their communities. 
Porty-one percent of the vocational educators said that 
organized labor had been "active" in coordination efforts; 
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another 12 percent said that organized labor had been "very 
active" in this regard. However, almost half of the vocational 
educators (48 percent) believed that organized labor had been 

inactive." In some cases, this inactivity was attributed 
simply to lack of labor presence in the area ana lack of 
opportunities for labor to become involved. 



The vocational ?ducators contacted were invited to suggest 
changes to the reauthorized versions of the Comprehensive Employ 
ment and Training Act dnd the Vocational Education Act to 
improve the future coordination of the two areas. Vocational 
educators were asked to draw upon their experience in recom- 
mending changes; about three out of four of the persons con- 
tacted offered recommendations, which can be summarized as 
follows: 



Steps should be taken to bring the CETA and vocational 
education funding cycles into alignment. Provisions 
for forward-funding of CETA training programs to match 
the vocational education funding cycle should be 
considered. , — ^ 

CETA should inc-rease emphasis on training for clients. 
Training funds should be provided only to existing 
public school training programs. Longer 
periods for training CETA clients should be permitted. 
Stronger links between training programs and the pri- 
vate sector should be required. 

Requirements for joint planning of CETA and vocational 
education programs should be strengthened. Vocational 
educators should be required to participate in and to 
approve CETA plans. Greater involvement of the private 
sector in joint planning should be required. 

Prime sponsors should be permitted more individual 
discretion and flexibility in developing and funding 
programs. Movement toward a block grant concept should 
be considered. 

Federally required paperwork associated with CETA-Voca- 
tional education working relationship should be 
reduced. 



Legislative Changes to Improve Coordination 
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o steps should be taken to eliminate the duplication of 
vocational education services that remains. Roles of 
both CETA and vocational education should be clarified. 
Sharing of funds ^ equipment ^ and staff between CETA 
and vocational education should be encouraged. 

o Coordination of CETA and vocational education should 
be mandated in the Vocational Education Act. 

Several of the vocational educators contacted did not com- 
ment on the legislative changes that were needed, but did call 
for increased funding of CETA and vocational education programs. 

Summary of Vocational Educator Information 

An item-by-item summary of the information provided by voca- 
tional education administrators contacted is contained in appen- 
dix B to this report. The matrix in the appendix contains the 
counts of vocational educators responding to each information 
item listed. 

Section 4 

Comparisons of Perceptions of the 
CETA-Vocational Education Relationship ^ 

Most of the information items on coordination that were 
requested in contacts with CETA administrators and vocational 
education administrators were the same. The same inquiries 
were made of both groups to illustrate the extent to which CETA 
and vocational education administrators who worked together 
would share the same or similar perceptions of their working 
relationships. 

With regard to the CETA-vocational education working rela - 
tionship following the CETA Amendments of 1978 f 

o More than 81 pjercent of the vocational educators, com- 
pared with 56 iperce^t of the prime sponsors, expressed 
the view that there had been greater involvement of 
vocational ^edubation in CETA planning; 

0 More than 69 percent of the vocational educators, com- 
pared with mpre than 55 percent of the prime sponsors, 
expressed the view that there had been greater involve- 
ment of CETA in vocational education planning; 
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o Seventy-five percent of the vocational educators, com- 
pared with 62 percent of the prime sponsors, expressed 
the view that vocational education involvement in CETA 
service delivery had increased. 

^r.m»^°^^^^°"^^ administrators, to a much greater extent than 
S?^in?«!;^!!^!^"''°"' increase in cross-representation on 

planning bodies, as well as an increase in vocational educa- 
tion's role in CETA. 

With regard t^o the role of vocational education in CETA 
service delivery ^ ^^^^ 

o Eighty-six percent of the vocational educators, com- 
pared with 47 percent of the prime sponsors, believed 
that CETA had been obtaining services other than skill 
training from vocational education; 

o Examples of the kinds of nonskill training services 
provided to CETA clients were essentially the same as 
those described by both CETA and vocational adminis- 
trators. 

Clearly, vocational educators consider the scope of their 
fri^irf '^^^CETA clients to be far broader than CETA adminis- 
trators acknowledge it to be. 

With regard to the mismatch of CETA and vocational e ducation 
funding cycles, there was agreement at approximately the same 

ifZtzZ Pf^^!"*^ ^'^^^ sponsors and 89 percent of vocational 
educators-that the problems created by the mismatch were 
serious, but not serious enough to actually discourage one party 
from wanting to work with the other. ^ 

With regard to public school support of CETA clients . 

o Sixty-nine percent of the vocational educators, com- 
pared with 51 percent of the prime sponsors, believed 
that public school funds were being combined with CETA 
funds to provide additional services for CETA clients; 

o seventy-two percent of the prirte sponsors, compared 
with 67 percent of the vocational educators, believed 
that the school systems had been awarding academic 
credit to CETA clients enrolled in vocational education 
programs ; 
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o prime sponsors believed that about half their c|ients 
had received academic credit for their vocational 
education, whereas vocational educators estimated that 
about two out of three CBTA clients received academic 
credit. 

' Vocational administrators, to a greater extent than CETA 
administrators, perceived support for the CETA client coming 
from the public education system. As indicated, slightly fewer 
vocational educators believed that CETA clients were receiving 
academic credit, but those who did believed that a greater pro- 
portion of CETA clients were receiving such credit* 

With regard to job development and placement efforts for 
CETA clients , almost 77 percent of the vocational educators, 
compared to 47.5 percent of the prime sponsors, believed that 
such efforts had involved joint C£TA-«vocationai education activ-. 
ity, rather than involving one or another ^agency exclusively. 

With regard to the perceived effectiveness of t ; he Private 
Industry Council and the Employment Service , vocational educa- 
tors were more positive in their views than were prime sponsors: 

o Seventy-four percent of the vocational educators, com- 
pared with about 60 percent of the prime sponsors, 
gave the Private Industry Council a rating of "effec- 
tive" or "very effective" on private sector job devel- 
opment for CETA clients and vocational students. 

o Seventy-three percent of the vocational educators, 

compared with 47.5 percent of the prime sponsors, gave 
the Employment Service a rating of "effective" or "very 
effective" in helpiiig to match CETA clients and voca- 
tional students with private sector jobs. 

The views of vocational educators and prime sponsors were 
more closely aligned on the question of organized labor involve- 
ment in coordination . Pifty-ttiree percent of the vocational 
educators and about 46 percent af the prime, sponsors gave 
organized labor a rating of "active or "very active" in helping 
to coordinate CETA, vocational education, and job opportunities 
in their communities. 

With regard to suggested changes in CETA and vocational 
education legislation , there were several areas of agreement 
between the prime sponsors and the vocational educators 
contacted. Administrators in both groups called for the 
following: 
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o Alignment of the CETA and vocational education funding 
cycleSf possibly through forward-funding of CETA 
training programs, to eliminate the problems created 
by the funding cycle mismatch; 

o Increased flexibility for both prime sponsors and voca- 
tional educators in developing, operating, and funding 
joint programs; 

o Simplification of administrative requirements affecting 
joint activities, and clarification of the roles of 
CETA and vocational education in the joint activities; 

o Continued efforts to eliminate duplication of services 
by CETA and vocational education and to share. informa- 
tion, facilities, staff, and so on. 

Most of the CETA administrators who commented on legislation 
felt that CETA -vocational education coordination must be man- 
dated in the vocational education legislation as well as the 
CETA legislation. Only a few vocational educators expressed a 
desire for a coordination mandate in both pieces of legislation. 

In summary, comparisons of the perceptions of prime sponsor 
and vocational education administrators suggest that, as a 
group, vocational educators hold a more positive view of the 
relationship that exists between CETA and vocational education. 
Vocational educators generally perceived more coordination in 
planning, a more active role for vocational education in CETA 
service delivery, more public school support for CETA clients, 
and greater effectiveness on the part of other agencies involved 
in job development and placement for clients and students. 

It is important to note that the vocational educators were 
relatively more positive in their perceptions; clearly, prime 
sponsor perceptions of the CETA-vocational education relation* 
ship should not be considered negative. 
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APPENDIX A 



SUMMARY OF INFORMATION PROVIDED BY CETA ADMINISTRATORS, 

BY TYPE OF PRIME SPONSOR 



PRIME SPONSOR TYPES 



City County Con- Bal. Ot 
sortium of State 



Since 1978 amendments, greater 13 28 18 

involvement of voc. ed. in CETA 

planning. 



12 31 15 8 

14 32 17 10 

10 24 19 11 



Since 1978 amendments, greater 
involvement in CETA in voc. ed. 
planning. 

Since 1978 amendments, greater 
use of voc. ed. programs, by 
CETA. 

Voc. ed. receives more CETA 
funds for skill training than 
other service deliverers. 

Voc. ed. receives CETA 
funds for skill training as 
other service deliverers. 

Title II funds in addition to 
section 204 funds .used to pur- 
chase voc. ed. services. 

Estimated percentage of title 28 26 30 21 

II funds in addition to 204 
funds used to purchase voc. 
ed. services (average). 

CETA purchasing services other 10 27 15 3 

than skill training from 
voc . ed . 

Estimated percentage of title 10 17 10 6 

II funds provided to voc. ed. 
used to purchase other ser- 
vices (average). 



20 43 30 14 
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PRIME SPONSOR TYPES 

City County Con- BaT. other 
sortium of State 



10. Estimated percentage of title 48 41 43 ao 

II funds provided to voc. ed. ^" 

used to pay training stipends 

(average). 

11. Voc. ed. skill training of - 8 23 15 7 n 
better quality than other " 
deliverers. 

12. Voc. ed. skill training of same 9 20 13 o 
quality as other deliverers. j 2 

13. Other voc. ed. services of 6 15 5 An 
better quality than other ^ « 0 
deliverers. 

*« 

14. Other voc. ed. services of 7 
same quality as other 
deliverers. 



13 16 



15. Voc. ed. contract compliance 11 19 13 '4 i 
better than other deliverers. « 1 

16. Voc. ed. contract compliance 7 29 15 6 l 
same as other deliverers. * 

17. Voc. ed. program completion 9 18 a fin 
rates better than other , " 
deliverers. 

18. Voc. ed. program completion 7 22 15 2 9 
rates same as other deliverers. 

19. Voc. ed. job placement rates 10 14 ^6 fin 
better than other deliverers. 

20. Voc, ed. job placement rates 7 24 14 a i 
same as other deliverer\s. 

21. CETA-voc. ed. funding cycle 21 45 27 17 
problem not serious enough to ■^''2 
discourage use of voc. ed. 
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PRIME SPONSOR TYPES 



City County Con- Bal. Other 
sortium of State 



22. Public school funds being com- 
bined with CETA funds to pro- 
vide added services for CETA 
clients. 

23. School systems awarding 
academic credit to CETA 
clients in voc. ed. programs. 

24. Estimated percentage of CETA 
clients in voc. ed. programs 
receiving academic credit 
(average) . 

, 25. CETA and voc. ed. involved in 
joint job development and 
placement efforts. 

26. Private Industry Council (PIC) 
very effective in job devel- 
opment for CETA clients and 
voc. ed. students. 

27. PIC effective in job develop- 
ment for CETA clients and voc. 
ed. students. 

28. Employment Service (ES) very 
effective in matching CETA 
clients and voc. ed. students 
with jobs. 

29. BS effective in matching CETA 
clients and voc. ed students 
with jobs. 

30. organized labor very active in 
coordinating CETA, voc. ed., 
and jobs in community. 

31. Organized labor active in co- 
ordinating CETA, voc. ed., and 
jobs in community. 



10 28 14 6 0 

16 33 25 11 1 

49 50 51 42 DK 

7 23 20 7 0 

8 2 3 4 0 

10 20 14 4 0 

4 13 11 

5 19 12 6 0 
4 0 1 10 

6 22 13 5 2 
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APPENDIX B 

SUMMARY OF INFORMATION PROVIDED BY VOCATIONAL EDUCATION 

ADMINISTRATORS, 
BY TYPE OP PRIME SPONSOR SERVED 

PRIME SPONSOR TYPES 



City County Con- Bal. other 
sortium of State 



Since 1978 amendments/ greater 17 4i 2I 
involvement of voc. ed. in 
CETA planning. 



School systems awarding aca- 14 27 18 
demic credit to CETA clients 
in voc. ed. programs. 



8 



12 



19 



Since 1978 amendments, greater 16 32 19 7 

involvement of CETA in voc. 
ed. planning. 

Since 1978 amendments, in- 18 28 24 10 

creased level of CETA service 
delivery. 

CETA funds viewed as important 16 33 20 5 

or significant part of voc. 
ed. budget. 

Estimated percentage of voc. 35 18 39 9 

ed. budget represented by CETA 
funds (average)'. 

Services other than skili 19 38 25 in 0 

training provided to CETA 
prime sponsors. 

Expanded working relationship 20 44 26 17 0 

with CETA desired. ^ 

CETA-voc. ed. funding cycle 19 40 22 13 2 

problem not serious enough to 
discourage working with CETA. 

Public school funds being com- 14 27 20 8 2 

bined with CETA funds to pro- 
vide added services for CETA 
clients. 
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11. Estimated percentage of CETA 
clients in voc. ed. programs 
receiving academic credit 
(average) . 

12. CETA and voc. ed. involved in 
joint job development and 
placement efforts. 

13. Private Industry Council (PIC) 
very effective in job develop- 
ment for CETA clients and 
voc. edt students. 

14. PIC effective in job develop- 
ment for CETA clients and voc. 
ed. students. 

15. Employment Service (ES) very 
effective in matching CETA 
clients and voc. ed« students 
with jobs. 

16. ES effective in matching CETA 
clients and voc. ed. students 
with jobs. 

17. Organized labor very active in 
coordinating CETAr voc. ed., 
and jobs in community. 

18. Organized labor active in 
coordinating CETA, voc. ed., 
and jobs in community. 



PRIME SPONSOR TYPES 

City County Con- Bal. Other 

sortium of State 

63 59 83 23 100 

18 30 19 10 2 

4 8 4 0 0 

11 25 13 2 1 

2 2 4 1 0 

11 27 12 8 0 

2 4 5 0 1 

11 16 12 2 0 
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THE ROLE OF FEDERAL VOCATIONAL EDUCATION 
FUNDING IN PROMOT^G SUCCESSFUL REEMPLOYMENT 



OF PERSONS RECEIVING WORKERS' DISABILITY PAYMENTS 



The purpose of this paper is to define an appropriate role 
for Federal funding in facilitating reemployment of persons who 
have been physically unable to work because of worksite in- 
juries. The paper particularly addresses the adequacy of voca- 
tional education services available to these persons. The 
authors make specific recommendations to refine administrative 
practices. Among the questions the paper addresses are the 
following: 

1. Is there a significant relationship between types of 
rehabilitation services received and return to gainful employ- 
ment? 

2. Is there a significant relationship between injury- 
related and other characteristics of clients and return to 
gainful employment? 

3. Is there a significant relationship between preinjury 
employment condi tions and return to gainful employment? 

Section 1 (^escribes the general disabled population and 
profiles the industrial accident victim. Also highlighted are 
current program services offered to the diabled (e.g., State 
and Federal Vocational Rehabilitation, Vocational Education, 
Employment and Training, and Job Service programs). This in- 
ventory pf services excludes private program services-available 
to the disabled. Section 2 explores factors that are thought 
to be important determinants of the probability of successful 
return to work. Section 3 Examines the results of a survey 
that was conducted among a sample of Workers' Compensation re- 
cipients in Missouri between 1975 and 1979. Section 4 offers 
specific recommendations for changing current Vocational Edu-^ 
cation Act (VEA) and Comprehensive Employment and Training Ac^ 
(CETA) legislative and administrative pr.ov isions" to offer more 
effective services to the industrial accident victim. 

Section 1 

Characteristics of the Disabled and the 
Industrial Accident Victim 

Recent estimates of the disabled population range from 7 
percent (based on participation in transfer income programs) to 
9 percent (based on a Bureau of Census report), to 12. percent 
(based on a 1977 Current Population Survey (CPS) [Wolfe, 1979] 
and a 1974 National Health Interview [Berkowitz, Johnson, and 



Murphy, 1976]), to a 17 percent estimate (based on 1966 Social 
Security Survey of Disabled Adults). Although definition and 
coverage vary widely, the numbers are uniformly substantial and 
apparently growing. One reason for this increase in disabled 
persons is the number of industrial accidents resulting in a 
permanent disability. One study estimated that 21,000 "disfig-- 
uring and often seriously disabling amputations" resulted from 
industrial accidents in 1977 alone (McCaffrey, 1981), Another 
study reported a national total of 90,000 permanent, partial 
injuries and 14,000 deaths in 1977 (The Report of the National 
Commission on State Workmen's Compensation Laws, 1972). 

It is difficult to distinguish cause and effect in a work 
injury situation. Studies of industrial accident victims re- 
veal that accidents are closely related to both age and length 
of service. As Root (1976) pointed out, older employees incur 
fewer injuries. This conclusion was supported by statistics 
presented by Ryan (1980), who reported that 40 percent of work 
injuries occur among persons less than 35 years of age and in 
their first year of employment. Workers between the ages of 28 
and 47 show the highest accident rates. 

Educationally, disabled workers generally exhibit a lower 
average grade attainment, with high concentrations of 8 years 
or less of schooling. Of course, this factor cannot be under- 
stood without reference to the obvious link between education 
and range of job opportunity; persons with the lowest educa- 
tional attainment also have the most limited range of work 
options, including a high incidence of the most dangerous 
jobs . 

The Federal Government has no data available describing the 
sex or race of industrial accident victims, but according to 
Wolfe (1979) , men and women appear to have equal rates of dis- 
ability. "Functional limitations" are more likely to occur 
among black than whites (Berkowitz, Johnson, and Murphy, 1976) 
because of higher proportion of blacks are in unskilled physi- 
cally demanding jobs. This finding is consistent with a fin- 
ding that a higher percentage of blacks receive Supplemental 
Security Income (Sbl) payments because they face poorer job 
opportunities and are in poorer health (Leonard, 1979). 

Marital status has been identified as an important factor 
in the return to work of the disabled, but the Government has 
no data on this factto.r for the work-injur ed per se . According 
to Wolfe (1979), however, the disabled are less likely than 
other people to be married. Those disabled persons who are 
married, however, are more likely to work than are those who 
are not married (Berkowitz, Johnson, and Murphy, 1976). 



1 



^46 

37^ 



The labor force participation rates of the disabled and of 
the industrial work-injured indicate mixed factors influencing 
employment. The 1977 CPS study reported that 32 percent of 
disabled men and women were not working because they were un- 
able to work or could not find work (Wolfe, 1979). This figure 
is a conservative estimate of th'e impact of disability on labor 
force activity, since it has also been reported that althou^ 
72 percent of disabled men held jobs in 1972, only 36 percent 
had full-time jobs. Disabled persons averaged only 26 hours of 
work per week (Levitan and Taggart, 1977). It has been esti- 
mated that the unemployment rate for disabled men is twice as 
high as for able-bodied men (Berkowitz, Johnson, and Murphy, 
1976) . 

The work-injured have been characterized as being margin- 
ally attached to the labor force. In a followQp study of Cali- 
fornia permanent, partially disabled persons, it was found that 
after 1 year only 57 percent of the persons who were 51 to 100 
percent disabled were in the labor force. Three years later, 
39 percent of these people were receiving Social Security bene- 
fits (Vroman, 1976). Another 3- to 5-year followup (cited in 
Lynch, 1979) found that although most persons with bacK in- 
juries returned to work with their preinjury employer, more 
than 33 percent of those who returned quit or were terminated 
within a year . 

The fact^that the physically disabling injury occurred 
while at work cannot be overlooked. Temporary, or, in some 
cases, permanent eligibility to receive a transfer payment 
creates a disincentive to return to work during the eligibility 
period (Vroman, 1976; Root, 1979; and Lynd, 1980). Evidence 
that substantial earnings losses frequently accompany reemploy- 
ment of the severely injured (Wolfe, 1980) compounds this deter- 
rent. 

The characteristics of the work-in jured can be summarized 
as reflecting the general characteristics of employed persons, 
adjusted for the uneven incidence of accidents across occu- 
pations and industries. This adjqstment is required because 
particular groups, including minority members, the young, and 
the old, are concentrated in the more dangerous jobs. - 

What, then, is being done on behalf of the work-injured? 
Are appropriate screening procedure? routinely available to 
identify persons who can, with proper assistance, return to 
productive employment? Once these people have been identified, 
are the necessary institutional relationships in place to as- 
sure that the required services are, in fact, made available in 
a timely manner? The next ^Pc^ragr aphs give a brief overview of 
the major programs that are intended to serve the physically 
disabled . 
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Services Available to Work-Injured Persons 

Two types of programs offer services to Handicapped adults. 
Programs such as Vocational Education, Comprehensive Employment 
and Training Act prime sponsors, the Job Service, and Vocational 
Rehabilitation offer services to promote employability. Trans- 
fer and cash benefit programs, such as Social Security and 
Workers' Compensation, offer income and medical benefits to the 
disabled* ^ 

The Vocational Education Act does not specifically mention 
handicapped adults, and critics claim there is little inter- 
agency cooperation . Consequently, vocational training programs 
for handicapped persons are inadequate • The Comprehens ive Em- 
ployment and Training Act, conversely, provides 9 general defi- 
nition of a handicapped target group, but its emphasis is on 
youth, based on cooperative efforts with vocational education. 
The CETA law specifically mandates cooperative agreements, but 
very little is known about the handicapped people this program 
serves. The Job Service urges special attention to the handi- 
capped, but there are so many "priority" groups that little 
special service is actually available to persons with physical 
disabilities. Finally, Vocational Rehabilitation accords spe- 
cific priority to handicapped persons, but does not specifi- 
cally mention work-accident victims. Nor does this law mandate 
cooperative efforts for rehabilitating the target population. 

Vocational Education 

■ w 

Vocational education legislation (P.L. 94-482) specifically 
complies with the 1975 Education for All Handicapped Children 
Act (P.L. 94-142). Section 110(a) of the 1976 Amendments to 
the Vocational Education Act of 1963, mandates more services 
for the handicapped under a National Priority Program. Ten 
percent of all funds from Federal basic grant, supportive ser- 
vices, and program improvement funds are earmarked for handi- 
capped individuals. All. these guidelines apply to institutions 
offering vocational education: Junior high or middle schools, 
comprehensive high schools, specialized high schools, technical 
or vocational schools, and community colleges. 

Public Law 94-142, and therefore vocational education 
agencies , stresses a free and appr opr iate education for handi- 
capped persons between the ages of 3 and 21. The vocational 
education legislation makes no mention of services to be of- 
fered handicapped persons older than age 21: 

(a) As used in this part, the term "handicapped 
children" means those children evaluated in accordance with 
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121a. Section 121a. 530-121a. 534 as being men taTlTy^ re- 
tarded, hard of hearing, speech impaired, visually handi- 
capped, deaf, seriously emotionally disturbed, orthope- 
dically impaired, other health impaired, deaf-blind, multi- 
handicapped, or as having specific learning disabilities 
who because of those impairments need special education and 
related services. (P.L. 94-142 , section 121a. 5) 

The Office of Adult and Vocational Education in the U.S. 
Department of Education monitors State agencies for policy com- 
pl*tance. The 1973 Rehabilitation Act, section 503 , requires 
assurance that vocational education agencies do not discrimi- 
nate against the handicapped. Of particular importance are the 
screening criteria used by vocational educators, who often base 
their recommendations on the following factors; 

o Previous grades 

o Recommendation of an occupational teacher 

o Physical ab ility 

o Good school attendance 

o Intelligence test 

o Specif ied academic skills 

o Specified test requiring a certain score 

o Administrative decision. 

A second complicating issue is interagency cooperation , 
which is vital to assure comprehensive services ^or the handi- 
capped. The Vocational Education Act of 1976 emphasizes inter- 
agency cooperation, but coordination difficulties within the 
education system, are well documented. So, also, are problems 
between the education system and external supportive services 
and employmeat and training agencies. Since enactment of the 
1976 Amendments to the Vocational Education Act, th^ National 
Advisory Council on Vocational Education has been required to 
have a member "experienced in the education and training of 
handicapped persons" (section 162. [a] [8]). The Council is 
supposed to "assess the extent to which vocational education, 
employment and training, (and) vocational rehabilitation. . . 
represent a consistent integrated and coordinated approach. . 
(section 162. [b] [4A]). Each affiliated State council serves 
as counterpart to the National Advisory Council with similar 
representation (section 105 . [a] [ 18] ) and the identical pur- 
pose — to assess ar ticulation between vocational education , 
employment and training, and vocational rehabilitation (section 
105. [b] [4A] ) . 

There has also been little coordination between vocational 
education and business and industry. Since 1977, the U.S. Com- 
missioner of Education and the Commissioner of Rehabilitation 
Services Administration in the Department of Health, Education, 
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and Welfare (now the Department of Health and Human Services) 
have issued three Federal mandates to insure that handicapped 
persons can be served by more than one agency. These mandates 
required (1) examination of the collaborative efforts between 
education and vocational rehabilitation agencies; (2) develop- 
ment of formal cooperative agreements among special education, 
vocational education, and vocational rehabilita'tion; and (3) 
response to a need to provide all handicapped persons- with com- 
prehensive vocational education services (Albright, Hasazi, 
Phelps, Hull, 1981) . 

The vocational training of the handicapped has been widely 
attacked. Critics have charged that too few handicapped stu- 
dents are being served; a recent survey conducted by the (then) 
Bureau of Adult Occupational Education, only 2,5 percent of 
persons receiving vocational education Were handicapped. More- 
over, critics claim the training programs offered to handi- 
capped students are targeted toward low-paying secondary em- 
ployment. Therefore, many trained handicapped persons find 
their opportunities limited to low-paying, unstable employment. 

Despite the compliance issues and problems related to the 
vocational education of the handicapped, a small percentage of 
handicapped persons are being served. Cooperative agreements 
with prime sponsors funded through the Comprehensive Employment 
and Training Act may increase the chances for vocational edu- 
cation agencies to serve the handicapped, because the prime 
sponsors have a more general target group definition and be- 
cause they operate under specif ic cooperative agreements. 

The Comprehensive Employment and Training Act 

The 1978 Comprehensive Employment and Training Act (P.L. 
95-524) Amendments urge greater employment and training efforts 
and "maximum coordination of plans, programs, and activities. 
Specifically named in the act are vocational education, voca- 
tional rehabilitation, public assistance, self-employment 
training, and social service programs (P.L. 95-524 , section 
676.23). Handicapped persons are automatically eligible for 
seryices. Although the definition of handicapped persons 
differs from the one used in the Vocational Education Act,-CETA 
defines handicapped as . . . a person who has a physical or 
mental disability which constitutes a substantial barrier to 
employment and can benefit from CETA services provided, as de- 
termined by the prime sponsor** (P.L. 95-524 , section 675 .4). 

Titles II and IV most directly relate to services to be 
offered to the handicapped. Title II provides funds for voca- 
tional education assistance and cj09rdination. These funds can 
be used for linkages with education, technical assistance, de- 
velopment of curriculum and materials, as well as staff develop 
ment. Other funds are available t^ the Governors of each State 
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to encourage coordination of services with educational institu- 
tions providing training programs for eligible participants 
(P.L. 95-524, section 677.37). Title IV provides a variety of 
programs for disadvantaged youths between the ages of 14 to 21, 
but the maximum age is waived for the handicapped. 

Although the CETA law targets vocational rehabilitation 
agencies for coordination with CETA, this coordination is not 
supported with funds, as is CETA coordination with vocational 
education agencies. In a recent study in Missouri, linkages 
between vocational rehabilitation agencies and CETA were 
limited; there were no written contracts between the agencies. 
Only 5 percent of vocational rehabilitation clients were being 
served by employment and training agencies, even though the 
vocational rehabilitation agencies allegedly screen their 
clients to discover who .could benefit from CETA services. Des- 
pite the interagency link with education, the easing of eligi- 
bility requirements, and the targeting of the handicapped indi- 
vidual, little is known about the population served through 
CETA. According to the 1979 Employment and TraiTiing Report of 
the President , little is known about handicapped enrollees; in 
fiscal year 1978, approximately 5 percent of title I enrollees 
were handicapped; 3 percent in title II were handicapped and 4 
percent in title VI. 

The Job Service 

The Job Service, in a cooperative agreement with CETA, acts 
as a labor exchange by providing assessment and training for 
special target groups (see Kolberg, 1977). The Job Service is 
required to make special efforts on behalf of minorities, wo- 
men, economically disadvantaged persons, handicapped persons, 
older workers, youths, seasonal farmworkers, migr ants , welfare 
recipients, and veterans experiencing significant barriers to 
employment. Under present goals and objectives, the Job Ser- 
vice is to help any unemployed, underemployed, or employed 
person find suitable employment. When there are so many pri- 
orities, there are, in practice, no priorities. The /addition 
of another target group--the work-injured — would do little to 
enhance that groups' opportunities. 

Vocational Rehab ili tat ion 

The 1973 Vocational Rehabilitation Act (P.L. 93-112) gave 
new and special emphasis to the severely handicapped. The Sec- 
retary of the Department of Health, Education, and Welfare re- 
ceived special responsibility to coordinate all programs for 
handicapped persons. The act describes handicapped to encom- 
pass . . . any individual who (a) has a mental or physical 
disability which for such individual constitutes or results in 
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a substantial handicap to employment and (b) can be reasonably 
expected to benefit in terms of employability from vocational 
rehabilitation services. ..." 

Since 1973, vocational rehabilitation agencies have focused 
on the severely disabled, so additional problems have been en- 
countered in rehabilitation efforts. Reemployment efforts 
might therefore be adjusted to a slack labor market so that the 
less severely injured clientele can be served. Placement and 
job development have received little emphasis to date. 
Screening, effective training, and appropriate placement all 
stand out as essential elements in successful efforts to return 
the disabled to the labor market. It has been reported that 
"less than one in eight severely disabled recipient felt that 
rehabilitation had contr ibuted I to labor market success," and 
many rehabilitants are currentliy not self-supporting (Levitan 
and Taggar t, 1977) . 

State and Federal vocational rehabilitation legislation 
stresses cooperative arrangements with other governmental agen- 
cies providing services to the handicapped. The vocational 
rehabilitation legislation specifically mentions public assis- 
tance programs , .public employment offices, and veterans' pro- 
grams, but does not specifically mention agencies such as vo- 
cational education, CETA prime sponsors, or Workers' Compen- 
sation . 

The work-injury victim has a number of problems obtaining 
adequate services from a State or Federal vocational rehabili- 
tation agency. One problem arises from the necessity for a 
State-administered program (Workers' Compensation) to attempt 
to coordinate with a federally administered program (vocational 
rehabilitation). Once the workers' compensation unit has re- 
ferred a person to the vocational rehabilitation agency, the 
workers' compensation agency has no obligation to check on 
whether the appropriate service is delivered. 

The two agencies have conflicting philosophies and pri- 
orities. In only eight of the States surveyed in 197& did an 
insurance carr ier ,r eimbur se ♦'he State or Federal vocational 
rehabilitation agency for services provided. Only 27 of the 
States had rehabilitation units in their workers' compensation 
agencies; the agencies chiefly reimburse workers for their dis- 
abilities and provide medical services. Thirty workers' com- 
pensation units had agreements with external rehabilitation 
agencies to assist the work-injured to return to employment. 
Only a small percentage of the work- injured who have been al- 
leged to need rehabilitative services have actually received 
any skill training. Only in 1980 were the work-injured identi- 
fied as a possible target population to be included in State 
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and Federal vocational rehabilitation (Collins, 1980). Al- 
though the Vocational Rehabilitation Act specifically includes 
civil employees and public safety officers injured in their 
line of duty, it excludes the industrial accident victim. 

Transfer Payment and Cash Benefit Programs 

Transfer programs and cash benefit programs, such as 
Workers' Compensation and Social Security^ pos6 another set of 
difficulties for the disabled worker. There are more than 85 
disability programs (private and public) serving disabled per- 
sons of working age. These programs provide income, medical 
services, survivor benefits, and a variety of other services. 
Social Security Disability Insurance (SSDI) is the largest and 
most important Federal program dealing with long-term disa- 
bility; it provides monthly income to disabled workers and 
their families. Since it began, the cash and medical benefits 
have increased, the eligibility requirements have been relaxed, 
and there is a 9-month period during which persons can work 
without affecting their benefits. There is no income- 
eligibility criterion for SSDI. Workers' Compensation, ' a State- 
sanctioned program, compensates employees for work-incurred 
disabilities; it provides income maintenance, medical payments, 
and rehabilitation restoration services. 

These cash benefit programs have one shortcoming in common: 
None aims, as a primary goal, to integrate or reintegrate the 
disabled person into a productive employment situation. It 
must be noted, howe|ver, that Workers' Compensation does provide 
physical restoration services, and although persons receiving 
SSDI are unable to engage in substantial activity, they are 
required to take advantage of vocational rehabilitation ser- 
vices. 

Workers' compensation emphasizes transfer income. Some 
studies suggest that the labor force participation rate drops 
as benefits from such programs as Social Security Disability 
Insurance increase. Others argue that disabled persons have 
higher medical and health expenditures and therefore need the 
extra cash and benefits. Numerous studies (Leonard, 1979; 
Parsons, 1980; Hamermesh, 1980; and Wolfe, 1980) deduce from 
the effects of reduced labor market opportunities for the 
disabled that this population has a lower "opportunity cost" of 
not working, and therefore a higher probability of seeking 
transfer payments. 

A worker who experiences disability has four options: (1) 
another member of the household can substitute in the labor 
force, (2) The injured person can invest in training, (3) the 
employer can attempt to adapt the person's old job to the im- 
paired condition, or (4) the injured person may apply for 
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transfer benefits (Berkowitz, Johnson, and Murphy, 1976). Dis- 
ability benefits are society's response to the cost that a dis- 
abled person bears (wage loss, reduction in nonmarket produc- 
tion, and utility loss from pain and suffering resulting in a 
reduction of leisure). 



Summary 



This section has profiled the disabled population, and, to 
the extent possible, the smaller work-injured group within this 
population. The section has also outlined the major legisla- 
tive and organizational provisions that now ex^st to help per- 
sons who have suffered disabling injuries. 
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factors are tied to the employment oppoi 
ferent groups in our society have routine access. 

various Federal mandates and earmarked funds exist to pro- 
vide rehabilitative services to persons who have been injured 
while at work. The appropriate legislative provisions have 
been described in the foregoing section. 

> 

The next section explores factors that have been identified 
as likely determinants of a work-injured person's probability 
of returning to productive employment. The section also ana- 
lyzes survey data collected from a sample of Workers' Compensa- 
tion benefit recipients in Missouri between the years 1975 and 
1979 . 

Section 2 

» 

To ward a Model of Reemployment Prospects 
for the Work-injured 

Modeling the reemployment probabilities for work-injured 
persons differs from generally attempting to understand the 
forces that mold labor force participation. Variables ^usf be 
included to" reflect the way(s) in which the injury affects the 
victim's own perception of labor market opportunities, and the 
impact of injury-related factors on screening behavior by pros- 
pective employers must be indentified. 

The relevant variables are ^s follows: 

o Demogr aphic factors — sex, race, age, marital status/ 
other earner (s) , number of dependents, and education/ 
training. 
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o Labor ma rket factors — industry/occupation structure, 
unemployment rate{s), changes in employment level(s), 
own employment experience, prior earnings level, and 
full- or part-time experience. 

o Nonearnings sources of income — workers' compensa- 
tion, unemployment insurance, AFDC, SSDI, food stamps, 
and other (e.g., insurance). 

o Injury-related (and cieneral health) factors -- physi- 
cal incapacity, emotional impairment, certification of 
disability, employer stigma/fear/misunderstanding, 
insurance/bonding barriers, and need for retraining. 

In specifying a model of reemployment prospects for work- 
injured persons, planners must decide how much weight to give 
to the literature on labor market segmentation. The first sec- 
tion mentioned some evidence that certain demographic charac- 
teristics are highly correlated with concentration in^ particu- 
lar occupations, which, in turn, exhibit an above-average inci- 
dence of worksite injuries. 

The planners' view of the importance of local labor market 
structure (i.e., industry/occupation composition) as a deter- 
minant of employment prospects for the work-injured will affect 
the choice of labor market variables and the unit(s) of obser- 
vation that are chosen. The relevance of prior earnings for 
work-injured person is of special interest because physical 
impairment may destroy or diminish the value of previously em- 
bodied human capital. 

The transfer-eligibility variables do not warrant extended 
discussion here. The literature has explored the cumulative 
broadening of the umbrella under which eligibles find income 
protection. SSDI eligibility is a nons tigmatized alternative 
to reliance on food stamps. Aid to Families with Dependent 
Children (AFDC) benefits, or subsidized employment opportuni- 
ties. A critical matter to be faced in the coming months is 
where to draw the line between the deserving and the unde- 
serving--and on what criteria will this judgment be based. 

The injury-related variables encompass both real and ima- 
gined changes that have occurred in a victim's employability as 
a result of an accident. Physical and emotional aspects of the 
injury may alter how the victim views employment opportunities. 
Considerations from the employers' side include stigma, fear, 
and misunderstanding. In addition, institutionalized barriers 
to reemployment persist in the form of insurance and bonding 
bars to specified types of employment for persons -who exhibit 
physical impairments. 
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The next section explpres many of these factors as cor.-^ 
relates of reemployment experiences for a sample of workers' 



m^nsation payment recipients in Missouri between the years 
75 and 1979. (The authx>rs plan to undertake a more extensive 
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multivariate analysis soon.) 



Section 3 

Reemployment Experiences of Work-I njured Persons 

The following 16 tables present information provided by 183 
respondents to a mail survey that was designed to elicit infor- 
mation about these persons' employment and training experiences 
since they were injured at work and began receiving Missouri 
workers' compensation benefits at some time between January 
1975 and September 1979. The survey was taken in the early 
months of 19fll. As appendix A details, these respondents rep- 
resent a cross section of mild, moderate, and severe injury 
ca tegor ies . 

The tables compare various demographic, labor market, and 
injury-related characteristics to one of three post-injury 
statuses: (1) working at the time of tne survey; (2) having 
worked at some time since being injured, but not at the time of 
the survey; and (3) not having worked at any time since being 
injured. 

Table 1 shows that one out of every five respondents had 
not worked at any time since being injured on the job. 

Obviously," the most important point this table reveals is 
that fewer than 6 out of every 10 injured persons were working 
at the time the survey was conducted. So few women were in- 
cluded in the sample that no attempt has been made to draw in- 
ferences about s^x-based differences in reemployment patterns. 

We present table 2 with an explicit statement of caution 
because the number of nonwhite respondents is too small to wai^- 
rant general Conclusions. Nevertheless, as was seen m table i 
with respect to women, there is limited evidence that white men 
who suffered work injuries are more likely to have been working 
at the time of the survey than were their female and nonwhite 
coun terpar ts . 

Table 3 displays no substantial difference in the percent- 
age of persons in various age groups who were working when con- 
tacted, but older persons are more likely not to have worked at 
all. This finding contrasts with a significant relationship 
between age and an expressed desire to work; persons in the 
youngest and older age groups more often expressed a desire to 
work than did persons in the mid-range age group. 



Table 1 



Employment Status by S«x 
- 2.S5 (.27) 



, — , ■ . Since Iniuty 

StT X tOTT Working Now FTiT^^o rlTea' Have No t 

But Not Now Workt.nl 



TTo. RumFer lTow~ Number Row FIuniFor "Wo w" 

: I % ^ t 

Male 164 96 (59) 29 (18) J9 (21) 

Female 18 10 (55) 5 (28) ,1 (i/) 
No 

Response I 



TOTAF. - 18 J 



Table 2 

i 

Employment Status by Rnce 
x2 m 4.98 (.08) 



Sincg injury^ 



Race 


TotaF 


Work ing 


Now 


Have Worked 
But Not Now 


Have Not 
Worked 




No . 


Munibor 


Row 

% 


Number 


Row 
* 


Number iRow 
1 _ 


White 


164 


100 


(61) 


28 


(17) 


36 (22) 


Black 




3 


(25) 


5 


(42) 


4 (33) 


II is pan ic 


2 


\ 


(--) 


1 


C^O) 


1 C^O) 


Other 


1 


vl 


(100) 




(--) 


(--) 



No Response 4 



TOTAL • 183 
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Table 3 



Empldvinent Status by Age 
x2 - 6.40 (.l?) 



Since Injury 

Total working Now Have Worked Have Not 

But Not Now Worked 





No . 


Number 


Row 
% 


Number 


Row 
% 


Number 


Row 
% 


E 36 


56 


33 


(59) 


14 


(25) 


9 


(16) 


36-50 


56 


36 


(64) 


9 


(16) 


11 


(20) 


F 50 


66 


38 


(57) 


9 


(14) 


19 


(29) 



No Response 5 

TOTAL = 183 



Table 4 



Employment Status by Marital Status 
x2 = 4.24 (.37) 











Since 


Injury 


Mar ital 
Status 


Total 


Working Now 


Have Worked 
But Not Now 


Have Not 
Worked 




No. 


Number 


Row 
% 


Number Row 
% 


Number Row 
% 


Single 


28 


13 


(46) 


9 (32) 


6 (22) 


Mar r ied 


136 


83 


(61) 


22 (16) 


31 (23) 


Divorced 


12 


6 


(50) 


3 (25) 


3 (25) 


No Response 


7 










TOTAL = 


183 
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Table 4does not reveal a significant differpncp amonq tho 
three mariPH^tatus groups; this may be as much a moaHui o of 
the weakness oT two-way comparisons as it is evidence of the 
absence of a relationship between marital statun and poHtlnjuty 
employment status. ^ 

Tables 5 and 6 reflect the well-established imporlano« ol 
responsibility for dependents and the presence of another 
earner in the household as determinants of labor force behavior 
Persons who neither support themselves nor bear r ospons ib 1 1 i ( y 
for other dependents are least likely to have been work Inq at 
the time of saivey contact. Those who depend only upon Ih.-ii 
own resources are most likely to have been working. 

Table 6 indicates that the injured person is mont- Hk.>ly to 
have been working when contacted in dases when another pei non 
in the household has entered the work force since the respon- 
dent's injury. This, of course, reveals the simultaneity of 
the labor market decisions that have been made: The Injiur.t 
persons most likely to be working are those whose spousp« (or 
other earners in the household) have entered the work forre 
since the injury. The next most likely group comprises tho»o 
who report another adult in the household was employed both 
before and after the accident. The lowest working percenta(|e 
occurred among persons who reported no additional earner either 
before or after the injury. 

Table 7 exhibits what may be an extremely important giiicie 
to tuture research: AU persons who had worked full time be- 
fore their injury wekre working when contacted. (This quention 
was asked in a telephone followup to the mailed questionnaire, 
which elicited 92 successful interviews.) The rapid growth of 
caseloads in disability programs may be traceable to an in- 
crease in eligibility of those whoKave worked part time. 

These hints are buttressed by the patterns shown in tnl)h> 
0: The longer an injured worker had been employed by a given 
employer, the more likely the worker is to have been working 
when contacted. Unfortunately, it is not known whether thir. 
pattern la tied to a higher incidence of reemployment by tl>e 
employer of record at the time the injury occurred. 

Another aspect of this employment stability meatuire is dts 

played in table 9, which shows that tenure In the sipecitic lob 

being performed at the time of injury is alno a.sHociated with 

the probability of working now. 

None of the relationships found in those n i n(> tal)l(«M in 
surprising; all are consistent with the general literrttur<> on 
labor loioe participation. 



Table 5 

Employment Status by Dependents 
- 7.71 (.02) 

"TotaT 



Working Now 



Since Injury 

Have Worked Have Not 

Worked 



But Not Now 





^Jo . 


Number 


ftow 
1 


Number 


Row 
1 


Number 


"Row 
1 


. 

Non«* 


12 


5 


(5) 




5 


(15) 


2 


(5) 


Sel t -3uppor ting 


32 


21 


20 


■> 


(15) 


6 


(15) 


2 


53 


31 


(29) 


7 


(21) 


IS 


( 39) 


3 


32 


20 


(19) 


6 


( 18) 


*" 
D 


(15) 


4 


23 


15 


(14) 


4 


(12) 


4 


(10) 


•> 


16 


10 


(9) 


3 


(9) 


3 


(8) 


6 


9 


4 


M) 


3 


(9) 


2 


(5) 


7 


2 




(--) 


I 


(3) 


I 


(3) 


No Response 


Jl 














TOTAL - 


183 















Table 6 

Kmploymont Status by Additional Household Earnings 

x2 - 16.40 (.0025) 

S i n ce_ In jury 

AcTcTitronaT 'fot"aT vJorTTng Now Have WofFeB" Have No"t 
Earningfl in But Not Now Worked 

tho J U5U B e h o 1 d 

No. " 



"Number 



Row Number Row 
I I 



Number Row 
% 



No now/ 79 
no hole) re 

YeH now/ 20 
no b«»toi t» 

Ye'B now/ 74 
yes before 

No ReapooHe 10 

TOTAL - 18 3 



41 



17 



49 



(52) 
(85) 
(66) 



12 



15 



(15) 
(15) 
(20) 



26 



10 



(33) 
(--) 
(14) 



3()0 



Table 7 



Employment Status and Pre-Injury Employment, Full or Part Time 

x2 - 2.15 (.34) 











Since 


Injury 


Prein jury 


Total 


Work ing 


Now 


riave Worked 


Have Not 


Employment 








But Not Now 


Worked 




No . 


Number 


Row 
1 


Number Row 
% 


Number Row 
1 


Pull Time 


50 


50 


(100) 


(-) 


(--) 


Part Time 


42 


3 


(7) 


19 (45). 


20 (48) 


No Response 


91 











TOTAL • 183 



Table 8 

Employment Status and Length of Work Time With Employer 

x2 - 14.89 (.06) 



Since Injury 



Length of 


Total 


Work ing 


Now 


Have Worked 


Have 


Not 


Time With 








But Not 


Now 


Worked 


Work and 
















Employer 














Row ~ 




No. 


Number 


Row 


Number 


Row 


Number 








% 




1 




1 


E 6 Months 


25 


10 


(40) 


10 


(40) 


5 


(20) 


6 to 12 


13 


6 


(46) 


4 


(31) 


3 


(23) 


Months 
















12 to 24 


16 


8 


(50) 


3 


(19) 


5 


(31) 


Months 
















24 to 48 


33 


19 


(57) 


4 


(12) 


10 


(31) 


Months 
















F 48 Months 


91 


65 


(72) 


12 


(13) 


14 


(15) 


No Response 


5 














TOTAL - 


183 
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Tabl<» 9 

Employment Status and Length of Time at That Job 

x2 - 16.79 (.03) 

^ ^Since _I.n iu ry. 

LengtlPoT TotaT Work ing Now fiave WorTTia Have Not 

Time at that But Not Now Worked 

Job . ^ 



No 




Number 


Row 

1 


Number 


Row 
% 


Number 


Row 


K b Months 


25 


11 


(44) 


10 


(40) 


4 


(16) 


(> to 12 Months 


17 


7 


(41) 


6 


(35) 


4 


(24) 


12 to 24 Months 


14 


10 


(71) 


J 


(21) 


I 


(B) 


24 to 48 Months 


2 3 


14 


(61) 


3 


(H) 


6 


(26) 


F 48 Months 


lOl 


64 


(63) 


1) 


(11) 


26 


(26) 



No HeJiponH«» J 

TOTAL - 183 
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net'ort* we turn to the coDti al isniu^ of i e^hah i 1 I t,i t ion f»i 
torts thrtt wtno made on behalf of the woi k- Id jur , it In im 
portant to understand the nature of the injur lee that were ;uif - 
fered by the 18i respondents. This information ift piosrntod jn 
table 10. 

Given what has already been aald--four out of evory 10 work 
ii\)uted respondents were not working wlien con tacted- - tal) 1 e 11 
oflcMS depressing news Indeed: That la, 90 percentOf the »e- 
spondents had not par t lei pa ted I n any skill tralnlnq as p.ii t oi 
their rehab il I tat ion. 

Persona who were contacted in the telephone followufi to llu^ 
mailed survey were asked if they wanted traininq. Tal)le 1.! 
preaentH the 81 answers qiven. Approximately half of thone 
r<»55pondinq expressed a desire for training, with the hlqhe.Mt 
percentage of a f f i r ma t i ve answer s appearing In the "Have 
worked, but not now" category. This is not surprising, of 
course, tiince persons who have been unsuccessful in obtainlnq 
steady employment would be expected to l)e most in^ertvsted in 
training possibilities. 

Tables I J and 14 show that the few respondents who did re- 
ceive training participated for a relatively short period of 
tAvAv and in a field generally unrelated to their previous wotk. 

Of course, training is not the only support or r ehal) i 1 i t i vp 
service potentially available to work-injured persons, Tablr* 
IS presents the distribution of other services that respondents, 
acknowledged. Forty-two percent of the respondents acknow« 
lecJged receiving no services. Of those who did get help, most 
were assisted by their former employers. Again, there in a 
clear signal here that persons who are shunned by their pre- 
vious employers are obvious candidates for assistance. 

The final table attempts to convey an impr ess 1 on o f how lhi> 
work- Injured respondents have spent their time since the Ar- 
cident occurred. Each cell of table 16 is self-contained; 
neither rows nor columns sum to 100 percent because each pei - 
son's time was converted to a percentage distribution aci orn\ 
th<* three activity categories, and then these were summcMl mm] 
averaged . 

Earnings Information was acquired from two nourcen. f^Mrnl , 
91 respondents who returned k completed questionnaire w<m o am 
tacted by telephone and asked for pre and post injury earnin(]r. 
information. And second. Social Security r)umbers for all le 
spor)dents to the mailed questionnaire were submitted to the 
Missouri Dlvlson of Employment Security to secure four calondtM 
quarters ot earnings (October 1979 to September 1980) from the 

erJc '''' 



Table 1^ 



Employment Status By Type of Injury 
x2 • 3.62 (.16) 



^ Since Injury 

Type "oT Total Working Now Have Worked Have Not 
injury But Not Now Worked 





No. 


Numbs c 


Ptow 
% 


Number 


Row 
1 


Number 


■"IV " — 

ROW 
% 


Amputat lon-- 
















Hand, Arm 


8 


5 


(5) 


3 


(9) 




(--) 


Amputa t ion-- 
















Foot, Leg 


5 


1 


(U 


2 


(6) 


2 


(5) 


Burn8--Hand, Arm 3 


3 


(3) 




( --> 




(--) 


Burns to Body 


15 


9 


(8) 


2 


(6) 


4 


( 12 ) 


Cr ushed , Frac- 
















tured Heel 


8 


6 


(6) 


I 


(3) 


I 


(2) 


Cr ushed 
















Hand, Arm 


21 


13 


(12) 


4 


(12) 


4 


( 10) 


Fractures- 
















Hand, Wrist 


15 


11 


(10) 


2 


(6) 


2 


(5) 


Practure-- 
















Leg, Ankle 


27 


13 


( 12) 


8 


(24) 


0 


( 14 ) 


Fracture- - 
















Pelvis 


6 


5 


(5) 




(--) 


1 


(2) 


Hul tiple 














(17) 


Fractur es 


23 


12 


(11) 


4 


(12) 


7 


Gunshot Wound 


2 


2 


(2) 




(--) 




(--) 


Head Injury 


4 




(--) 


1 


(3) 


3 


(7) 


Lacerated Ten- 
















don or Nerve 
















Hand, Arm 


24 


18 


(17) 


3 


(9) 


3 


(7) 


Lacerated Ten- 
















don or Nerve 
















Leg, Foot 


2 


2 


(2) 




(--) 




(") 


Back Injury 


6 


2 


(2) 




(3) 


3 


(7) 


Spinal Cord 
















Injury: 
















Paraplegia , 














(7) 


Quadr ip^ egla 


6 


2 


(2) 


1 


(3) 


3 


Other 


7 


4 


(4) 


1 


(3) 


2 


(5) 



No Response I 
TOTAL - TBI 



This table was reduced to two groups to arrive at the cht 
square. Group 1 - upper extremity and group 2 - lower 
extremity (including more general spinal cord injuries). 
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Tabu 11 



Type oT"* 
Train ing 



Employment State and Skill Training 
x2 - 1.8 (.40) 

^ Since Injury 

"Total Work ing Now Ravt Worked ^ Have Mot 



No, 



Bu t "^Not Now .worked 

Number cJolumn Number Column ^ Nuliiiber^ C^oFumn 



% I 

(jsi)^ None) (ex> None) 



(ex . None)^ 



None 


164 


92 


( ) 


33 


( ) 


39 


( ) 


Classroom, or 
Laboratory 


6 


4 


(29) 




( — ) 


2 


(67) 


On-the-job 
Train Ing 


9 


7 


(60) 


1 


(100) 


I 


(13) 


Other 


3 


3 


(21) 




(--) 




(--) 


No Response 
















TOTAL - 


183 


106 




34 




42 










Table 12 








Employment Status and 


Des ire 
- 5.87 


For a 
(.05) 


Training 


Program 












S ince 


Injury 




Des fr e 

for Training 


"ToTar 


Working Now 


Have Worked 
But Not Now 


Have Not 
Worked 




No . 


Number 


Column 
1 


Number 


Col umn 
1^ 


Number 


Coium 
%_ 


Yes 


39 


19 


(40) 


12 


(75) 


8 


(44) 


NO 


42 


28 


(60) 


4 


(25) 


UT 


('^6) 


No Responso 


102 


59 




18 




24 




TOTAL - 


183 


106 




34 




42 
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Table U 

Kmplcyment Status and Length of Tralnlnc 
x2 » .87 (.65) 



litMUjt h of 

Tt v» ill incj 



K (■> Montlui 
h K 12 MuiUlui 
K I /I MontliH 
No KK'Mpoiiso 



Toi-"aT 



4 

IbH 



Since Inj^ury 

WorkTng'Now" Have WorlTecT Have Not 

But Not Now_ Worked 

Nu m b e r "(J oTu liTn Number Coriunn ' 'Nllnn^ier CoTiilim 



4 
4 

5 



% 

in) 

(31) 
( ^9) 



(--) 
(--) 
(--) 



(SO) 

(...) 

(SO) 



■rOTAI, 



18) 



Table 14 

Traininq Related To Previous Work 
X* « none 



Ho I a t i on hIi i p To t a T 
To Pr «^v ioun 
Wo I k 

N o 



Not Hel.iLod I ,) 

No Htvipoii.'ii' U)7. 



Worirrng 'now 



S i n ce _ Ijv[u rj^ 

H a V e ~Wo FlTeVr Have "No t 



But Not NOW 



Worked 



Numbe r Col umn Numbe r "c o fumn " Numbe r o ru'mn 



M 



(79) 
(21) 



(--) 
(--) 



% 

( 100) 

(--) 



TOTAI, 



14 



id 
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Table 15 





Employment 


Status 
29.77 


and Services 
( .02) 














S ince 


Injury 




to ^Get Back 
to Work 


TotaT 


Work inq Now 


Have Worked 
But Not Now 


Havfe Not 
worked 




""Nor; 


Numoer 
... . t«1- .. 


Column 
1 

None) 


Number- Column 
1 

(ex. N6ne) 


(^ex_. 

20 


% 

None 


None* 


77 


J9 


( ) 


18 ( ) 


( ) 


Sent to 
Employers tor 
Job Interviews 


9 


5 


(7) 


2 (13) 


2 


(^) 


Car oer 
Counsel Inq 


12 


4 


(6) 


2 (13) 


6 


(27) 


Work 

Kvalua t ion 


I 


I 


(2) 


(--) 




(--) 


Apt i tude 
Test Incj 


I 


1 


(2) 


(--) 




(--) 


In ter oat 
Test inq 


1 




(") 


(--) 


1 


(M 


Pr i va to 
Counsel inq 


5 


1 


(2) 


(--) 


4 


(18) 


Ass Is t ance 
from Previous 
Kmployer 


36 


28 


(41) 


w 

7 (44) 


1 


(">) 


Other 


40 


27 


(39) 


(31) 


8 


(36) 


No Response 


I 












TOTAL • 


18 J 


106 




J4 


42 






Jo? 



Table 16 



Blmploymont Status By Aveiage PeicM^nt of Time 
Spent In Each Type of Activity Since Inlury 



Act iv iJtY 



Work ing 



V^orTTTng^Now 



TNurnlfef « 106) 
X percent- 



_ _ . Since ^nTj[y.^J^.. 
TTave l?oFire<T^ flave Not 



79 



B ut Not N ow 
fNumber - Ji) 

J9 



Worked 
(NumKer • 42) 
X percent 



Not Working, 
but Looking 



16 



Not Working, 
or Look inq 



IH 



19 



4^ 



Note: The distribution of time among the three activity cate- 
gories was computed for each person, and then the average 
(mean) of these percentagea was computed wit hin each of 
the three categories. Therefore, the column totals do 
not sum to 100 percent. 
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employer quarterly earnings and contributions file maintained 
for unemployment insurance purposes . 



For the respondents who participated in the telephone in- 
1?erview and reported that they had worked full time both before 
and after the injury^ a variable ratio of sei f - repor ted post- 
injury earnings to preinjury earnings was created. Of the 40 
respondents who provided the necessary information^ 5 respon- 
dents reported lower postinjury earnings (ranging from 63 per- 
cent to 92 percent of the previous level), while 10 respondents 
reported an increase of up to 10 percent over their previous 
earnings level; 24 respondents reported increases of 13 percent 
to 98 percent over their preinjury earnings; and one person 
reported an increase of 167 percent. It is important to re- 
member that this is self -repor ted information limited to per- 
sons who had worked full time prior to being injured, who were 
working full time when contacted in the survey, and who par- 
ticipated in the telephone interview. In other words, this is 
not a cross section of the respondent sample. 

A somewhat different perspective on earnings is achieved 
by looking at the earnings data acquired for 57 respondents 
from the Missouri Division of Employment Security. These are 
annual earnings data for all persons who appeared in the covered 
earnings file for the period October 1979 to September 1950. 
The mean annual earnings level for these respondents was $9,404, 
with a standard deviation of $7,569. The range covered figures 
from $70 to $27,611. Twenty-nine of the 57 respondents earned 
less than $8,000 during this 12-month period. Again, inter- 
pretive caution is urged. These data reflect only the injured 
people's own earnings, not the data for other earners who may 
be present in some of the households. No distinction is made 
between full-time, full-year employment as opposed to part-time 
or part-year work. * 

Cumulatively, the data reported in this section describe a 
population of work-injured persons, all of whom had made a com- 
mitment to working for pay and who have experienced varying 
degrees of difficulty in reestablishing themselves in stable 
and productive work situations. The limited earnings data that 
are available suggest that persons who were and are working 
full time are likely to have suffered little, if any, reduction 
in own earnings, but the annual earnings levels are far below 
general labor force averages .\ We have no information about the 
loss of income suffered by persons who are not now working. 
(See appendix B for informal comments by the respondents about 
their current situation.) 
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Of greatest importance from a congressional or executive 
agency "standpoint is the clear evidence that work-injured per- 
sons ptake little use of skill-training opportunities ^ despite 
their full or partial loss of physical productive capability. 
Additional* statistical analysis of the survey data proceeds ^ 
but it is possible now to offer a number of specific recommen- 
da4:ions for Federal" actions to be taken. 

Section 4 

^ - Recommendations 

' "SP^^ report has emphasized the industrial accident victim^ 
but jhe recommendations the authors make have policy impli- 
cations that affect many persons other than those injured on 
the job. The lack of cooperation between rehabilitation units 
in workers' compensation divisions and the State or Federal 
rehabilita,tion agency point to a general lack of cooperation 
among social service and human development programs- serving the 
population of handicapped or disabled adults. Few of the ac- 
cident victims in our sample who received vocational rehabili- 
tation either from workers' compensation or the State agency 
were exposed to vocational skill training^ retraining^ or place- 
ment opportunities. Yet these people r although presenting a 
unique and complex array of problems ^ have substantial attach- 
ment to the labor force. 

This situation indicates a problem of cooperation between 
the agencies that offer vocational education, vocational reha- 
bilitation r and employment and training services. -The small 
number of handicapped adults in vocational education and in 
CETA may stem from a lack of role clarification about what , 
services each agency performs on behalf of the handicapped. 
Our recommendations therefore emphasize coordination and 
clarification of roles among agencies available to serve the 
work-injured adult: 

1. We recommend congressional review to assure — 

Consistent definitions, in ofder to specifically 
identify handicapped adults; 

Specific language naming the agencies expected to 
-T coordinate; and 

♦ 

Designation of priorities for each agency, to 
promote equity and efficiency in delivery of 
client services. 
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2. We also reconunend programmatic reviews to determine 

Sources of 'duplication or omission, so appropr la 
administrative responsibility on behalf of the 
disabled can be assigned; and 

— A comprehensive method of "networking" to promcut 
outreach and interagency cross-training. 

The following subsections elaborate on these recommen- 
dations. ' 

Consistent Definitions of the Handicapped in Order , 
to Specifically Name Handicapped Adults in the Legislation 

The vocational Educ^ation Act (P.X. 94-482) largely ad- 
dresses the needs of handicapped persons who are in school dnt 
who are up to and including 21 years of age. This language 1^ 
necessary to comply with the Education for All Handicapj^ed 
Children Act (P.L. 94-142) . The Vocational Education Act dor 
not specifically mention handicapped adults; thje act iriakes on' 
a general reference to handicapped^vjpersons and mentions that 
postsecondary institutions are eligible to receive vopationo^ 
education funds under #:he law. This language orjly iinl^lies ft 
handidapped adults can benefit from vocational education. 
the State levels vocational education is known for its emph ^ 
on area vocational-technical schools and secondary-level vo 
tionaJL education programs. Some vocational educators, whil: 
serving handicapped youths through these facilities, may noi 
responsive to brpader conftnunity needs for retraining and de- 
veloping the skills of handicapped adults. Unlike young 
people^ out-'of-schoil handicapped adults are. not readily acc^ 
sible; the^y require outreach efforts. Specifying handicapped 
adults in the law would emphasize their need for skill-trainu 
services. Establishment of consistent definitions among 
agencies serving the handicapped would contribute to 
identifying persons who can benefit most from direct service 
and determining what services are needed. 

The agency that now evaluates handicapped adulfc^ i^ tn 
State or Federal vocational rehabilitation agency, ^^^he vocvi_^ 
tional rehabilitation definition^ as well as CETA's, Xs-^noan 
whereas the vocational education language identiM^s specific 
impairments. If the vocational education agency adopts the 
broader definition and supp6rts coordination with the voca- 
tional rehabilitation -agency and CETA to develop a consists, 
definition r all will have a better understanding of the ty; ^ 
of handicapped persons to be served. 
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Identification, of Agencies and Their Roles 



This recommendation is offered in an attempt to eliminate 
vague terminology about which agencies are to coordinate under 
specified circumstances for what purposes. Currently^ the Vo- 
cational Education Act simply refers to a "wide range of agen- 
cies" that are to be involved in coordinated activities. The 
Vocational Rehabilitation Act refers to coordination with "man- 
power programs." This ambiguity permits individua;! admini- 
strators to define their management practices virtually any way 
they wish. 

Clarification of agency roles in coordinated activities 
would serve thie twofold purpose of better informing program 
administrators about congressional expectations and of pro- 
viding limited management guidance with respect to the specific 
roles that each agency is to play. , 

Agency Priorities |^ Promote Equity and Efficiency 

Equity and efficiency in services to the handicapped by all 
agencies are affected by two factors.. Firsts there is a need 
for more effective identification of handicapped persons who 
heed the array of vocational training experiences. It is ideal 
istic to maintain that all handicapped adults could benefit 
from, or want^ formal or informal vocational skill training. 
It is often difficult and expensive to rehabilitate handicapped 
adults. Agencies must classify individuals as too disabled to 
work, in need of training or retraining to become employable, 
or immediately placeable. This classification requires a 
highly technical identification and recommendation process that 
should go beyond the medical, psychological, and "vocational 
potential" assessments now performed primarily by vocational 
rehabilitation units for identification of appropriate 
clientele. Professional^- familiar with labor market signals,' 
forecasting, and available agency service must review these 
technical measures, as well as the appropriate education and 
work environment, training, and adapfcive needs of clients. 
Clfents' time and agency ef f or ts ' orten are wasted by ineffec- 
tive evaluations or career assessments of the handicapped who 
are being served, however inappropriately, in a vocational set- 
ting. V • 

A second factor affecting equity and efficiency of services 
is the need for clarification of each agency's role in the de- 
velopment of the handicapped 's ^mployab ility . The services 
each agency can perform and the services each agency should be 
responsible for need to be specified 'to provide a more stream- 
lined and comprehensive mix of services for the handicapped and 
to minimize duplication of services. FOr instance, agencies 
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now have their own screening and identification process, which 
promotes duplication. A simple chart illustrates how the pro- 
cess cpuld be streamlined. 

A key feature in this flow of services is the identifi- 
cation and referral assignment stage. This multifunded agency 
cooperative effort pulls together' the knowledge needed for such 
technical and vital decisions. Each handicapped person would 
be matched to the proper services provided by the appropriate 
agency. The identification and referral assignment would be 
administered by an impartial agency familiar with all the ser- 
vices available to the handicapped. To promote cooperation . 
"^^^ ®S competition, it is recommended that this effort be 

multifunded. And not only must priorities be established for 
appropriate screening of population and clarification of or- 
ganizational roles, but a single agency must act as case man- 
ager for all agencies providing services to a particular client, 

A .Comprehensive Method of Networking 

^ "Networking" consists of a thorough system of inservice or 
cross^training" and access to information among all aqencies 
that help the handicapped. . ^ ■ 

The most expedient way to implement change, improve ef- 
ficiency, avoid duplication of services, and make the system 
work for the client is to provide inservice training programs 
cupsa- training"— for personnel from all three agencies: vo- 
cational education, vocational rehabilitation, and workers' 
compensation. Inservice training provides an opportunity to 
exchange information, to promote consistency, cooperation- and 
better communication, and to define each agency's responsi- 
bility. Despite obvious overlaps among the three agencies ser- 
ving injured workers, staff persons from these agencies rarely 
have opportunities to coordinate services, discuss problem 
cases, and find alternatives for hard-to-serve clients. 

If inservice training is to act as an effective communi- 
cation forum and provide the desired results (better services 
fot handicapped as well as disabled workers) inservice training 
sessions should be held quarterly. Administrative support for 
such training must be assured; effective training will take 
place only if attendance is mandated for all three aflincies. 

Uniform legislative mandates should specify network coor- 
dination efforts among vocational education agencies, CETA 
prime sponsors, the Job Service, vocational rehabilitation 
agencies, and Statef workers' compensation units. Information 
about injured workers that require services must be shared. 
Each agency must have access to medical, psychological, and 
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vocational information. At present r this coordination is not 
implemented at the client level. If the legislation specifies 
the types of coordination r who is responsible for what^ and how 
often staff mentbers should meet to exchange basic information^ 
work- injured persons will have access to workable plan for re- 
entry into the labor market. When computerized recordkeeping 
is not available, there is likely to be a need for new pro- 
cedures to assure timely tracking of client status. 

This approach would end rhetorical endorsement qf cooper- 
ation an(J linkages^ and give substance to measures to improve 
cooperation and to achieve a network.* Without a specific 
step-by-step guide written into the laws and administrative 
regulations, no change will occur, and the vague language will 
continue. . o 

A major goal on behalf of the work-injured is to provide 
services and training that will insure a return to gainful em- 
ployment. Without question, vocational education programs 
offer a potential opportunity for the disabled w;ork injured to 
receive new training, retraining, and plac^n^nt assistance. 
Yet seldom do injured workers take advantage of this oK>or« 
tunity. There are several reasons for this limited ubb* The 
recommendations offered here wilj. he3.p the disabled 
work-injured person only if the major linkages described are 
established or solidified* Interagency networking systems 
already exist or are being established in many States to help 
other target groups^ Unless the work-injured are identified by 
the State vocational rehabilitati^ agency r this population my 
not be able to take advantage ^ or may be ignorant, of the range 
of services offered. To dater only half the Sta^tes have even 
paper cooperative agreemcmtts between their workers' compen- 
sation and vocational rehabilitation agencies. 

Vocational education agencies cannot force the proposed 
linkages, but there are several ways to proim>te coordination at 
the State level# One is .to fund a liaison posit iim through 
either the Voca^tional Education Act or the Comprehensive Em- 
ployment and Training Act to coordinate, with vocational reha- 
bilitation and workers* oompsnBatiofi units. Without such a 
dedicated position, no oi^person will be accountable for the 
actual coordination of serVioes. h deiiiiSated position would 
avoid daplication of services and help people who would other- 
wise fall out of the service network mth |tobably drop out of 
the labor market. 
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VOCATIONAL REHABILITATION (AND SOCIAL SERVICES) 



Q 
o 
o 



Outreachr liaison 

Jtedical, ps^hological evaluation services 
Prevopational evaluafet^^^-ar^ training 



DEPARTMENTS OP HEALTH AND HUMAN SERVICES r 
LABORr Al© EDUCATION MULTIFUNDED SERVICES 

o Client iden^^if ication 
o Plan dfevelopHient 
o Referral assignment 

(case management responsibilities) 



REFERRAL ASSIGNMENT 



EMPLOYABLE 



Appropriate Identified 
training institutions 



9LACEA6LE 



Appr o pr ia te i den t i f ied 
placement institutions 



TRAINING 



TOO DISABLED 



Further 

rehabilitative 
services 
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• APPENDIX A 

TECHHICAL AiPlCTS OF THE SAMPLE ' 
SORVEY OP WQRIEE^' COMPESSATION 
BENEPt^^CIPIENTS IN 
MiafOURl 1975-1979 

The Population . • 

The population studied wms drawn from Missouri's industrial 
accident victinis classified as i^rmanent partial workers' com- 
pensation cl«i««nts between January 197 S and September 1979. 
laeluded amoof permanent, partially dis^linf injuries are 
tlise deeined serious endufh to t^rrant/^ysical-Vocational re- 
habilitation. According to Missouri's Workers' Compensation 
Law and Regulations (19iO)^ *' permanent partial disability' 
means a disability that is permanent in nature and partial in 
degree" (387.190,#.) r loss of some |Aiysicaf capacity, hearing, 
sight, or both is included. Ab5>tit 25i "industrial work-injured" 
persons referred to physical ri^^ilitation in Missouri during 
the period under exaininationi the permmient, partially disabled 
population of the State is t^|>roximateJLy 4,000. 

Missouri's Workers' CcMpensation Law wtd Regulations (1980) 
further state that "the Bivision's supervision of physical re- 
habilitation cases is limiteid to those of workerp who are seri- 
ously injured. ..." Serious injury is not precisely defined, 
"but the usual mean i|i% of 'serious* as grave or viewed with * 
apprehension should /be given. Among others the Division con- 
siders the followiilg' as serious injur less guadriplegia, para- 
plegia, ampafeati^s eir hwii, foot or legf atrophy due to nerve 
injury or non-u^^; bae> injuries not amenable to recognized 
medical and surgical procedure" (50-4©10) (19-20) . Thus it 
can be seem that the population sampled for thia study included 
those with the greatest afparent neei for |»sistanoe to return 
to work. Qi the approximately 250 new claimimts referred to 
physical rehabilitation each year in Missoufi, approximately 50 
are referfc^ to the State or federal off ice of vocational re- 
habilitation to obtain further help to enable them to return to 
the labor market. 

Sampling Techniques 

/ Rmdom selection from Missouri's permanent, partially dis- 
abled accident victims v^o received i^fisioal or vocational re- 
habilitation, or both, for thej^liod 1975-79 was made. Ap- 
proximately 100 workers' oeu^ensation closed cases fxm each 
year were selected, controlling for the following factors; 
severity of injury, afe^ aiid f:§pm of mtk. Persons selected 
siffitained more severe injur las than simple fractures or cuts. 
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To obtain a distribution of injur ies> each worker's compen- 
sartion code was assigned a "mildi** ••moderate, or "severe" 
designation based on a professional judgment of th0 injury. An 
attempt was made to sample heavily from the moderate 'category 
^ (see appendix B) ; ^ 

The sample excluded persons with hearing or visual in- 
juries, as well as those with occupational diseases. The 
sample included^' mix of Injuries approvied for rehabilitation 
services from workers' compensaticm , plus persons referred to 
the State vocational rehabilitation agency . 

Demographic and pre- and postinjury data were obtained for 
the sampled participants by using a combination of four techni- 
ques: We consulted data on file in the Missouri Cfivision of 
Workers^ Ccmpensation office, we used a mail questionnaire, we 
follo^^red. up with a telephone sui^ey# and we consulted quarterly 
earnings data from the Missouri Division of Employment Security, 

On January 17, 1981, a pilot questionnaire was mailed to 25 
former claimants of workers' compenaation , and on January 27, 
15 reminder letters were sent to the nonr e^Bon(f^nts« Then a 
refined questionnaire was mailed to those dfawn from the 
1975-79 period. On March 12, 1981, a rf^minder postcard was 
mailed to the nonrespond^nts . Prom a total population of 498, 
including the pilot phase, 184 usable questionnaires were re- 
turned (37 percent). . 
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QUESTIONNAIRE CODE ASSIGNMENT 

\ 

\ 

All persons in the sample were assigned an injury code 
number when they entered the Workers* Ccwnpensation Division's 
syst^. Those numbers were placed in numerical order by year 
and then assigned a questionnaire code. 



Year 


Severity of 
Injury 


Questionnaire . 
Code Number 


Sample 
Number 


1979 


Severe 


79-201 


S 




1.979 


Moderate 


79-301 


MO 


65 


1979 


Mild 


79-401 


MI 


10 


1978 


Severe 


78-501 


S 


11 


1978 


Moderate 


78-601 


MO 


72 


1978 


Mild 


78-701 


MI 


9 


1977 


Severe 


77-801 


S 


14 


1977 


Moderate 


77-901 


MO 


68 


1977 


^ild 


77-1001 


MI 


11 


1976 


Severe 


76-1101 


S 


13 


1976 


Moderate 


76-1201 


MO 


78 


1976 


Mild 


76-1301 


MI 


10 


1975 


Severe 


75-1401 


S 


13 


1975 


Moderate 


75-1501 


MO 


79 


1975 ' 


Mild 


75-1601 


MI 


10 










473 



Pilot ' Total 
Sample By Year 



10 



+ 25 



90 



93 



103 



105 



107 
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PILOT MAIL-OUT 



Twenty-five persons were selected for the pilot study 
Code number # were assigned for each year starting at 01. \ ' 
(example: 79-01.) The following is a break-out by year. \ 



1979 - 5 
1978 - 1 
1977 - 10 
1976 - 4 
1975 - 5 
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APPENDIX B 



SELECTED RESPOM>ENTS' 
IMFOBHAL COMMENTS 



"If there is any additional information that could be 
helpful in any way^ do not hesitate to call» I might 
add that I received invaluable help from the Counsel- 
ing Services at a rehabilitation center at Columbia in 
addition to my extensive physical rehabilitation.^ 

"My comment is: A [person with] a work-related injury 
should be compensated [with] more liioney cbiring his 
disability. / Because these days of high food, heating , 
and other prices the ammmt received is starvation! 
Thank you. P.S. My injury caui^ed a 14-1/2 month lost 
wages --see- what I mean." 

"Yes there is one thing I'd like to say. [AJfter I went 
back to work for this company ^ the boss kind of gave me 
a hard time. And I worked for him about six months 
after the aiicidentr and then he told me his insurance 
went sky high and told me to find another job, so i 
found another job 4 months^ later.** 

"I had very little^ help from any organization after the 
40 weeks of workmaiL*s c^pensaticm were up. Tried 
Social Security, Wexfare, Salvation Arjn^, and could get 
no help. If my father [had] not have left me some money 
when he died I would have starved. I am still having 
trouble with my leg, but it is getting better . 

••Workman Comp. after a person has worked over 10 to 15 
years. The compmiy should be made to keep person or ^ 
persons employed , not kicked out and put to pasture/ 
The injury doesn't heal properly m& arthritis set(sl in 
your joints md they don^t^|paf enough for injury 

''Before the accideitt I was planning on going to L»V.N. 
school (nursing) as soon as my last diild was in 
.^cho^l. I wi^ just working to h^lp out until I could 
get in school « I had mltm^Y i^tten my 6.E.D. (High 
school dipl^a) and checked into nursing sohool. Since 
the accident I am unable to be on feet for long 
periods of time. I have o^hsiderable pain if I ^ much 
walking at all* I \^ advised that Z could mt ob any 
type of work that required ]» to be on my feet for any . 
length of time. I wouj^d like to ^Ind a |pod job tha£ 
would be interesting and would pay fairly good so I 



could be more independent. Our income has changed 
considerably because my husband is a building contractor 
and, as you know, building has been very slow because of 
the eiconomy." 

••I feel that when you are injured on _ the job that the 
law IS set up too much to protect the employer. The 
employee has to ga to the doctor the company provides , 
^^^^5®*^^'"® injured w^kman's comp. only pro- 

vided $95 a week. Have you ever tried living on that' 
It s not easy i .The disability rating is too low. 
Missouri needs to revamp its -wprkroan 's comp. to help the 
employee. He is the one who has lost the blood ! It's a 
shame for them to have to lose their house or car also. 
Remember the workers pay taxes also, if you would like 
to call I would be happy to talk, to you. Maybe this law 
can be br|||pght up to dat©." 

"My employer told me any 1time I felt like it I could 
return to work 1 hr.. or as many hrs. that -I felt like I 
could put in. iHe was very fair and still is. Thank 
you . " 

♦ 

"My hand was hurt on July 25, 1975. I was off work for 
2 months. Went back to work and had 4 months light 
duty. I went back to the' same job until it was 
discontinued, then began working in quality control. 
The plant I work for was very cooperative and consid- 
erate." 

"I only referred to my latest on-the-job injury, i have 
been injured seriously on the job 3 different times. 
One of these injuries has left me with a very bad back 
and partial disability. One of, these injuries has 
impaired my left hand." 

"Answer to number 3— This injury occurred in May 1976 . 
For 3 years I did not work. Then took a job in a fast 
food service place. Same type of worlt. Then because of 
back injury had to leave this job. My employer at this 
time has no insurance of any kind. This happened in 
November 1980. So far l have i^t worked, but would like 
to do something. My only income i» Social Security." 

"I'd like to commiiit on the -#boperati<Mi, sincerity, 
competence and efficiency of the vocational rehabili- 
tation agency. ^ey rate excellent scd^. i wish I 
could say the same of the other agencies I've had to 
deal with since my injury," 
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ora not know skill training was . available . " 

L -.^as sent a form for retraining but never heard any- 
ing from the division." . 

was offered job training, but I didn't think it was 
-cessary. But I am now interested in [maybe] taking a 

cLciS-s." 

cc- you want to know how I am doing after injury, 
i had to go into business for myself. My wife never did 
dve to work but she- does now. I can't write very good 
ar all. I eat pain pills day and night. I get up, walk 
-;.e floor at fbur? I hurt so much I couldn't sleep. As 
;^oc] rehabilitiation, the man I talked to never done 
--.ything for anybody that I talked to. I have a bad 
,eft hand and a bad right leg. I have headaches so bad 
F.z times that I go get shots to put me tp sleep. And I 
. till try to work when I can. And thjls /state has 
ible -bodied people on total Social Secority that are 

unk half the time. At the time I hurt I had had a 
lioadache for two days and nights, but I stxll had to 
• o-k. If I sound bitter, I am. This country helps 
oeopie that comes from other countries ahd don't help 
the ones that are here. G6d help this CQ4Jn try for it 
re is headed downhill." 



"I had to demand I wanted to return to work and to see 

f I could do porter and labor work after my injury. As 
it worked out, they are the only 2 jobs I can do and 
handle. The work is slack in summer month*. I have 
open laid off 3 to 4 months each year since my injury.- 
i have been with fliy employer for 34 years and am now the 
oldest employee there. Therefore I am a steady worker. 

I am still in School and will receive my Master's 
jeqree in Rehab illation counseling in May." f 
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